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Abstract
This quantitative study investigated student and faculty attitudes toward use of
Digital Media Technology (DMT) at the University of Denver. The purpose was to
understand how and why students and faculty used DMT on campus. Uses and
gratifications theory (Katz, Blumler, & Gurevitch, 1974) was used as the theoretical
model to interpret and understand Millennial college students‘ DMT use, Langer and
Knefelcamp‘s (2008) College student technology arc was used as a conceptual model.
Two survey instruments were designed: one for faculty and one for students to collect
data on DMT use and attitudes toward use, satisfaction, skill, and learning at DU.
The survey reached 10,404 students, and 1,218 responded to the survey.
Completed surveys totaled 1,033, which resulted in a response rate of 10%. The faculty
survey reached 294 full, associate, and assistant professors on campus, and resulted in
20% response rate (n=59). Data were analyzed using exploratory factor analysis,
correlations, ANOVA, t-tests, and chi square. Nine factors emerged as relevant aspects of
DMT use on campus (1) General use, (2) Use for learning, (3) BlackBoard skills, (4)
Satisfaction with resources, (5) Social networking, (6) WebCentral skills, (7) Attitudes
toward use, (8) DMT efficiency, and (9) Satisfaction with library resources. DMT was
used constantly for personal use (64.6%), rather than educational (44.3%). The Attitudes
Toward Use factor was highly correlated with Use for Learning (.642) and DMT
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efficiency (.584) factors. Both the Student (66.2%) and Faculty (66.7%) populations
indicated they were mostly self-taught users of DMT. Chi square test examined
individual use of faculty and student ownership/use of DMT and found that faculty
owned more PC, Tablets, and e-Book Readers compared to students. However, Faculty
had a lower mean (2.89) for Use for Learning compared to Students (3.16). The General
Use factor was statistically significant indicating a slight difference between student
generational cohorts, however, the lower mean (3.35) for Non-Millennials, versus the
1986-1989 (3.52) cohort difference was only .17, and was not considered meaningful.
Overall, results demonstrated that the Millennial generation did not report any
meaningful differences in their use of technology compared to other student generational
cohorts at DU.
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Chapter One
New technology is common, new thinking is rare. —Sir Peter Blake
Introduction
The Millennial Generation—Americans born in or after the year 1982—have
always known the Internet, and are the first generation raised in a technologically
immersed culture that uses digital media technology (DMT) for learning and
entertainment (Weissman, 1998). Digital media has been defined as ―the different
platforms on which people communicate electronically‖ (Flanzraich, 2010, para. 3), For
the purposes of this study, DMT refers to devices such as smart phones (distinct from cell
phones that cannot access the Internet), personal computers, laptops, tablets, and eBook
readers.
Technology is an integral part of American culture for Millennials (Howe &
Strauss, 2000; Oblinger, 2003; Twenge, 2006). According to the Pew Internet and
American Life Project, 78% of American teenagers ages 12-17 played video games
online, and 50% of people ages 18-32 participated in games online (Jones & Fox, 2009).
Salaway, Caruso and Nelson (2008) reported that 98.5% of college students owned a
computer, 91.9% reported using software like PowerPoint, and 85.2% used social
networking sites like Facebook .
Prensky (2001) and Small and Vorgan (2008) contended that the minds of
Millennials work differently due to DMT usage. The empirical evidence regarding the
1

use of DMT revealed a complexity where young people were concerned. Golding (2000)
found inequities regarding technology access and use based on socio-economic status,
geographic location, gender, and social status. For example, levels of access and use were
lower for female, rural youths with parents who had lower levels of education (Looker &
Thiessen, 2003; Vandewater, et al., 2007).
An abundance of researchers cited the influence of DMT usage on college students
(Howe & Strauss, 2000; Oblinger, 2004; Oblinger & Oblinger, 2005), however, a debate
still exists regarding how and why Millennials use DMT (Howe & Strauss, 2000;
Oblinger & Oblinger, 2005; Raines, 2002; Twenge, 2006). Howe and Strauss (2003)
labeled the Millennial generation as ―the next great collegiate generation‖ (p. 141),
however, empirical evidence was lacking to support this optimistic claim (National
Research Council of the National Academies, 2002). Without a definitive understanding
of how DMT usage influences contemporary college students, the ability to create
effective learning environments is inhibited.
Authors of a letter report written for the Division of Behavioral and Social Sciences
and Education of the National Research Council of the National Academies (2002)
concluded that popular writing on generational differences was based on ―selective, not
systematic, data and analysis and on nonrepresentative samples‖ (p. 305). The National
Research Council cautioned that Howe and Strauss‘ (2000) Millennials Rising was
contrary to scientific conclusions
First, the notion of distinct generations with clear differences between them is not
supported by social science research. Second, contrary to claims of large and
dramatic differences among youth cohorts in different generations, high-quality
longitudinal research documents a high degree of stability in youth attitudes and
2

values. Change is limited, and when it does occur, it occurs gradually (Letter
report, 2002, p. 299).
However, two themes have consistently emerged: a) Millennials are more technologically
advanced, and b) Millennials learn differently compared to previous generations (Howe
& Strauss, 2000; 2003).
Purpose of the Study
The empirical evidence regarding DMT usage revealed a complexity where young
people were concerned. Despite the abundance of literature discussing the influence of
DMT usage on college students, why DMT was used is still under debate. More rigorous
research is necessary to determine if the characteristics assigned to Millennial college
students can be validated. The results of this study will inform higher education faculty
and administrators of the actual—as opposed to assumed—DMT usage. This data can
then be used to make the most informed decisions for technical resources and support on
campus, as well as creating a starting point for the assessment of student pedagogical
needs. Individuals working with students can make more informed decisions regarding
the use of DMT on university campuses and improve the college experience for all
students.
Research Question
The primary question defining this research is: What is the role1 of DMT in the
college experience of Millennial college students? Secondary questions are:
a.

What relationship exists, if any, between attitudes toward DMT and use of
DMT for Millennial college students?

1

Role is defined as ―a function or part performed especially in a particular operation or process,‖ which
includes both use and attitudes toward DMT in this study (Merriam-Webster.com, 2011).
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b.

Are there differences in the attitudes and reported use of DMT for the
Millennial college student generational cohort by gender, education, or
parental income?

c.

Are there differences in attitudes and reported use of DMT between
Millennial college students and the faculty and library staff who provide
services to those students?

d.

Are there differences in attitudes and reported use of DMT by generation
of college students?

Background
Definitions of the Millennial population are erratic, variable, and contradictory.
Even the term Millennial is not widely used outside the United States (Howe & Strauss,
2000). Existing research regarding Millennials and DMT varied based on the author,
geography, and context—whether popular or academic—although there was a lack of
scholarly research (Bennett , Maton & Kervin, 2008; Selwyn, 2009). The following
sections of Chapter One describe the definition of the Millennial population and other
popular terms used in the media today. Chapter Two includes a review of the literature
emphasizing works about Millennial college students, DMT, and the intersection of DMT
and Millennials‘ usage as a function of their daily lives. The uses and gratifications
theory (Katz, Blumler, & Gurevitch, 1974) along with Langer and Knefelcamp‘s (2008)
conceptual model, technology arc, will be applied as the theoretical frameworks to
interpret and understand Millennial college students‘ DMT use. Two survey instruments,
discussed in Chapter Three, were developed to measure how and why students, faculty,
and library professionals used DMT, and to assess whether they agreed on the
characteristics assigned to the generational cohort of Millennials. To understand this
cohort, the idea of generational identity was first explored.
4

Generations
A generation is considered a cohort of individuals sharing birth years and
significant life events (Shaw & Fairhurst, 2008; Westerman & Yamamura, 2007).
Individuals within a generation share a cultural world-view shaped by historical and
social events that occur during their developmental years (Crumpacker & Crumpacker,
2007; Shaw & Fairhurst, 2008). Cultural influences, especially notable events during the
formative years of childhood and adolescence, have indelible influences on individuals
(Howe & Strauss, 2000; Twenge, 2006). These occurrences shape beliefs, values, and
expectations that influence behavioral traits and generational characteristics (Glass,
2007).
Although the date parameters of the Millennials varied between 1977-1982 for
birth years, and 1994-2003 for end years (Shih & Allen, 2007), Howe and Strauss (2000,
2003) were the authors most widely cited in functional ―how-to‖ guides in higher
education (e.g., Millennials Go to College, 2003). According to Howe and Strauss
(2000), Millennials were born between 1982 and 2000, and included a first and second
wave (see definitions). Oblinger and Oblinger (2005) considered 1982-1991 as birth
years, while Gibson and Manuel (2003) of the UK used the term Generation Y. In
Canada, Millennials were called the Sunshine Generation (Howe & Strauss,
2000).Overall, the terms Millennials and Generation Y were the two most commonly
used terms (Shaw & Fairhurst, 2008), however Millennials have also been labeled EchoBoomers, the Me Generation, the iGeneration, Generation-D (for digital), the Nexters,
the Dot-Coms, and the Net Generation or Napster Generation (a reference to file sharing
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and remixing content). Other less reputable sources include the following labels: eGeneration, the Millennium Generation, Generation "WHY?", Generation Can-do,
Generation Y2K, the Hip-hop Generation, N-Gen, the Explorers, generation.com, the
Digital Generation, Generation 2000, little x-ers, Generation i (for Internet), the
Bittersweet Generation, the Little Boomers, the Boomlet, the Y-inistas, the Bridgers, and
lastly the Trophy Kids, based on the pressure to succeed (Wikipedia, 2010;
knowledgerush.com, 2011).
Generations in Context. To understand the influence of DMT usage on
Millennials and their college experience, it was necessary to determine how every
generation used DMT on campus. Therefore, all students, regardless of their generational
birth year were included in this research. This was imperative so that generational DMT
use patterns could be ascertained. This study follows the birth years assigned to
generational groups by Howe and Strauss (2000) listed in Table 1.
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Table 1
Generations by Birth Years (Howe & Strauss, 2000, p.41)
Generation

Birth Years

Lost

1883-1900

G.I.

1901-1924

Silent

1925-1942

Boom

1943-1960

X

1961-1981

Millennial

1982-2000

Prior to the Millennial generation, the Boomers were the largest generation in the U.S.
(Howe & Strauss, 2000). The GI generation, also referred to as the Silent generation, or
Traditionalists, were recognized as conformists and patriots living through 1930‘s-1960‘s
events such as the Second World War (WW II), Civil Rights movement, and Women‘s
movement. The GI generation was recognized for their collective patriotism. After
experiencing the detrimental effects of the Great Depression, this generation appreciated
employment and continued to be employed well after retirement (DelCampo, Haggerty,
Haney, & Knippel, 2010).
The Baby Boomers, were the largest generation, with significant birth increases
after the end of WWII. They were known for their sense of competition, idealist outlook
and commitment to their jobs. Overzealous work ethics, combined with struggles to
accomplish too much resulted in family pressures. This led to an increase in divorce rates
(Delcampo, et al., 2010).
7

Generation X was raised in the shadow of the Baby Boomers. As a result of high
divorce rates, this generation experienced workaholic parents and felt neglected. They
were labeled as cynical skeptics with a lack of loyalty to employers (Delcampo, et al.,
2010). They also witnessed political disappointments during the exposed corruption of
the Watergate Scandal (Delcampo, et al., 2010). Table 2 lists the synopsis of generations.
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Table 2
Synopsis of Generations (adapted from Dries, Pepermans, DeKerpel, 2008, p. 910)
Generation
GI

Other Labels

Birth Years

Silent
Generation

1901-1924

Conservatives

Important
Events
Great
Depression
WWII

Mature
Baby Boomers

Boom
Generation

1943-1960

Kennedy/King
assassinations
Moon
Landing
Vietnam War
1960s
revolution

Xers

1961-1981

th

13 Generation

Conscientiousness

1982-2000

Idealism
Creativity
Tolerance
Freedom
Self-Fulfillment

Individualism

First oral
contraceptive
pill

Skepticism

Cold War
Millennial
Generation

Maturity

AIDS

1973 oil crisis

Generation Y

Conformism

Thrift

Me Generation

Generation X

Values

Flexibility
Control
Fun

Fall of the
Berlin Wall

Collectivism

Generation Next

MTV

Moralism

Echo Boomers

Internet

Confidence

Generation Me

9/11 War on
Terror

Civic Mindedness

9

Positivity

Much has been written on the differences of the Millennial generation,
specifically in terms of technological skills and the ability to multitask (Wallis, 2006). In
addition, expectations and attitudes in higher education, consumerism, and the workplace
have differentiated Millennials from previous generations (Broadbridge, Maxwell, &
Ogden, 2007; Glass, 2007; Tulgan & Martin, 2001). Interestingly, even Howe (2010)
remarked via blog on November 1st, 2010
Even the word ―generation‖ can sometimes be up for contention. On the
definition of ―generation,‖ I don‘t get hot and bothered about it. The etymological
history of the word ―generation‖ is sufficiently broad (having been applied to
families, computers, eras, what have you), that people are pretty much free to call
any arbitrary cohort group a ―generation‖ if they feel like it. Most of these
definitions, however, are ad hoc. Even the famous Census Bureau definition of
Boomers (which they define as 1946-64) is ad hoc, determined entirely by an
arbitrary uptick and then downtick along a broad fertility-rate swell.
Scholars have recently addressed the lack of empirical evidence that substantiates
the characteristics assigned to Millennials (Bennett et al., 2008; Selwyn, 2009).
Researchers noted that descriptions of Millennials have been based on discussion,
conjecture, and moral panic (Cohen, 1972), rather than reliable data (Bennett et al., 2008;
Selwyn, 2009). Moral panic was defined as ―the intensity of feeling expressed in a
population about an issue that appears to threaten the social order‖ (Wikipedia, 2010).
Literature regarding Millennials has been confusing due to the abundance of popular
literature (e.g., Howe & Strauss), and the lack of empirical research (Jorgensen, 2003;
National Research Council, 2002; Shaw & Fairhurst, 2008). Consequently, researchers
unanimously called for additional studies (Bennett et al., 2008; Broadbridge et al., 2007;
Eisner, 2005; Selwyn, 2009). One area of consensus was that Millennials were
technologically savvy. Prensky (2001a) called them Digital Natives and Eisner (2005)
10

said they were ―more than technically literate; it is continually wired, plugged in and
connected to digitally streaming information, entertainment, and contacts‖ (p. 6). A list of
assumed characteristics have been assigned to Millennials (Howe & Strauss, 2000) with
the greatest emphasis on how they learned differently compared to previous generations
(Prensky, 2001). These characteristics were considered when developing workplace
training to effectively communicate with different audiences (Raines, 2002).
This idea has carried over into higher education, as student services professionals
try to accommodate Millennials, and authorities in the workplace try to manage them
(Raines, 2002). Howe and Strauss (2000, 2003), as well as Raines (2002), provide
workshops for individuals working at institutions of learning, as well as companies
dealing with the challenges that rise from generational differences. Raines (2000) listed
the adjectives that best described the outlook, work ethic, view of authority, leadership,
and relationship characteristics of each generation in the workplace, as shown in Table 3.
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Table 3
Characteristics of Generations in the Workplace (Raines, 2000, p. 6)
Millennial
Generation

Generation X

Baby
Boomers

WWII
Generation

Hopeful

Skeptical

Optimistic

Practical

Ambitious

Balanced

Driven

Dedicated

View of
Authority

Relaxed, Polite

Unimpressed

Love/Hate

Respectful

Leadership By

Achievement,
Pulling together

Competence

Consensus

Hierarchy

Relationships

Loyal, Inclusive

Reluctant to
Commit

Personal
Gratification

Self-sacrifice

Civic-minded

Self-reliant

Teamoriented

Civic-minded

Outlook
Work Ethic

Perspective

However, only the passage of time, along with more substantial research to
adequately assess these differences will confirm what can only be critically
acknowledged as the ―millennial rumor.‖
The Millennial Rumor
Millennials have already been characterized as better and brighter than previous
generations. As the second largest generation in U.S. history, they are only surpassed by
the Baby Boomers (Howe & Strauss, 2000). As overprotected children of Baby Boomers
and Gen Xers, this population is more diverse, confident, polite, and respectful of their
elders and authority figures. They have good relationships with their parents, and have
been raised with the rapidly changing Internet and technology (Howe & Strauss, 2000).
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Researchers contended that DMT has turned Millennial minds into a hypertext
state, enabling them to jump from site to site, and page to page without a linear thought
process (Howe & Strauss, 2000; Oblinger & Oblinger, 2005; Raines, 2002). This nonlinear process has been called bricolage, or the ―ability to piece together information
from multiple sources‖ (Oblinger & Oblinger, 2005, p. 2.5). Among other learning and
processing differences, Millennials read visual images and are thought to be ―intuitive
visual communicators‖ (Oblinger & Oblinger, 2005). They also have exceptional visualspatial skills from playing video games, and learn better by doing (i.e., inductive
discovery) as opposed to traditional methods (Brown, 2000; Oblinger, 2005; Twenge,
2006). Table 4 lists the seven core traits assigned to Millennials by popular historians
Howe and Strauss (2003, p. 51-52):
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Table 4
Seven Core Traits of Millennials
Special

From precious baby movies of the mid-80s, to the media glare
surrounding the high school class of 2000, older generations have
instilled in Millennials the sense that they are, collectively, vital to the
nation and to their parents‘ sense of purpose.

Sheltered

From the surge in child-safety rules and devices, to the post-Columbine
lockdown of public schools, Millennials are the focus of the most
sweeping youth-protection movement in American history.

Confident

With high levels of trust and optimism—and a newly felt connection to
parents and the future—Millennial teens are beginning to equate good
news for themselves with good news for their country.

Team-Oriented

From Barney and soccer to school uniforms and group learning,
Millennials are developing strong team instincts and tight peer bonds.

Conventional

Taking pride in their improving behavior and quite comfortable with
their parents‘ values, Millennials provide a modern twist to the
traditional belief that social rules and standards can make life easier.

Pressured

Pushed to study hard, avoid personal risks, and take full advantage of
the collective opportunities adults are offering them, combined with
school standards that are rising to the top of America‘s political agenda,
Millennials are on track to becoming the smartest, best-educated
generation in U.S. history.

Achieving

With accountability and higher school standards, Millennials are on
track to becoming the smartest, best-educated generation in U.S.
history.

These core traits have been cited by a myriad of researchers writing about
Millennials in recent years (Coomes & Debard, 2004; Sweeney, 2005) and have pervaded
the scholarly literature. However, although generalizations about Millennial students
come mostly from Howe and Strauss (2000), all characteristics were not present in all
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members of the Millennial generation (Bennett et al., 2008; Coomes & Debard, 2004;
Langer & Knefelkamp, 2008; Lippincott, 2006; Livingstone, 2009; Selwyn; 2009).
Oblinger & Oblinger (2005) claimed that Millennials‘ seemingly short attention
span was an example of ―attentional deployment,‖ or the ability to ―shift their attention
rapidly from one task to another‖ (p. 2.4). Overall, Millennials were thought to have high
expectations for feedback, as well as an expectation that responses would be immediate,
because that‘s how they functioned in class, at home, and in public (Oblinger & Oblinger,
2005, p. 2.4). Unfortunately, this sense of urgency may have meant that accuracy suffered
at the expense of a quick response (Oblinger & Oblinger, 2005). Oblinger (2005) adapted
Howe and Strauss‘s (2003) seven core traits of Millennials as shown in Table 5.
Table 5
Seven Core Traits of Millennials as Adapted by Oblinger (2005)
Howe/Strauss

Characteristics Adapted by Oblinger (2005)

Special

Are racially and ethnically diverse; one in five has at least one
immigrant parent.

Sheltered

May believe that adults have set a poor example for kids.

Confident

Are fascinated by new technology.

Team-Oriented

Gravitate toward group activity. Are busy with extracurricular
activities.

Conventional

Identify with parents‘ values and feel close to parents.

Pressured

Are focused on grades and performance.

Achieving

Believe it‘s cool to be smart.
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When the first wave of Millennial college students arrived on college campuses
across the country in the start of the new millennium (2000), their parents accompanied
them to make sure they had the best of everything available. These students had high
expectations of authority and college experiences based on the marketization of higher
education. Essentially, they perceived themselves as ―purchasing‖ their education from
the institution that ―sold‖ it to them (Howe & Strauss, 2000). Clark (2009) linked this
sense of entitlement to the parenting styles of the middle class. Based on Lareau‘s (2003)
research, the predominant parenting style among the middle class—which she called
concerted cultivation—led to entitlement stemming from individualism (Clark, 2009, p.
390). This trend of high expectations has led administrators in institutions of higher
learning to place a greater emphasis on meeting the needs of Millennials, more so than
any other generation (Howe & Strauss, 2000; Oblinger & Oblinger, 2005; Sweeney,
2005). Scholars also observed that different parenting styles produced a ―collective
sensibility‖ in working class teenagers that middle-class teens seemed to lack (Clark,
2009, p. 390). This change in parenting style was a result of the infusion of technology
and the tension created by the use or non-use of DMT (Clark, 2009).
Howe and Strauss (2003) stated
.. . .as a group, Millennials are unlike any other youths in living memory. They
are more numerous, more affluent, better educated, and more ethnically diverse.
More important, they are beginning to manifest a wide array of positive social
habits that older Americans no longer associate with youth, including a new focus
on teamwork, achievement, modesty, and good conduct. (p. 14)

Their comment went on to compare Millennials to all previous generations, and
said they will be ―the next great generation‖ since the GI Generation (see definitions). As
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the book title proclaims Millennials Rising: The Next Great Generation (2000), the
authors had high expectations for Millennials (Howe & Strauss, 2000).
In a follow-up book entitled Millennials Go To College (2003), Howe and Strauss
provided strategies for college administrators to better serve Millennial college students.
They declared that Millennials were optimistic, happy, confident, less concerned about
drugs, violence, or sex and felt that ―growing up is easier for them than it was for their
parents‖ (Howe & Strauss, 2003, p. 15-16). Howe and Strauss (2003) also predicted that
.. . .by the time the last Millennials come of age, they could become the best
educated youths in American history, and the best-behaved young adults in living
memory. But they also have a tendency toward copying, consensus, and
conformity that educators will want to challenge, as well as many other character
traits that will require broad changes in the academy. (p. 30)

As the second largest population since the Baby Boomers (see definitions), it has
been predicted that Millennial college enrollments will grow by 40,000 each year in the
US (Howe & Strauss, 2003). Millennials were considered the most
. . . racially and ethnically diverse and least Caucasian, generation in US history.
As of 2002, non-whites and Latinos accounted for 37 percent of the 20-or-under
population, a share half-again higher than for the Boomer age brackets, and nearly
three times higher than for today‘s seniors. (Howe & Strauss, 2003, p. 37).

However, this diversity may have an adverse impact on society if Millennials
attach little importance to diversity (Coomes & Debard, 2004).
Millennials preferred learning from their peers rather than teachers or authority
figures. This emphasis on teamwork and peer support reinforced a new social identity
formed via social networking sites (Howe & Strauss, 2000; Oblinger & Oblinger, 2005).
However, Wallis (2006) noted that this multitasking generation, in which teenagers
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. . . fill every quiet moment with a phone call or some kind of e-stimulation may
not be getting that needed reprieve. Habitual multitasking may condition their
brain to an overexcited state, making it difficult to focus even when they want to.
(Wallis, 2006, p. 5)
Small and Vorgan (2008) described the concept of continuous partial attention
adopted from Stone (1998), in which Millennial minds could never truly focus on an
individual task (p. 18). Small and Vorgan (2008) stated
. . . when paying partial continuous attention, people may place their brains in a
heightened state of stress. They no longer have time to reflect, contemplate, or
make thoughtful decisions…they exist in a sense of constant crisis—on alert for a
new contact or bit of exciting news or information at any moment. (p.18)

Again, these characteristics, grounded mostly in prophecy stemming from Howe
and Strauss (2000, 2003), did not apply to all Millennials. Hence, researchers were
interested in whether DMT usage really has influenced changes in how Millennials learn,
a topic discussed in Chapter Two.
Summary
Chapter One provided the organization of the first three chapters, the premise of
the research, and a brief discussion of generations in general, and the Millennial
Generation in particular. Millennials used DMT more than any other generation in history
because it was part of their generational identity. It has not been established through
empirical research whether the use of DMT has influenced U.S. culture in a positive or
negative way, although for the first time in history, the marketing of academic institutions
has been focused on servicing the particular needs of the Millennial population to engage
them in a learning environment.
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The Millennial Rumor—i.e., the lack of empirical data to support assumptions
and characteristics assigned to Millennials—and the need for this research study was
introduced, and the writing of Howe and Strauss (2000, 2003), which defined seven core
traits of Millennials, was discussed. The adoption of these traits in the literature was
significant, since Howe and Strauss were writing for a popular audience and their work
has not been critically analyzed by academic research. A review of the relevant literature
will be presented in Chapter Two.
Definitions
Baby Boomer (or just Boomer) Generation: Americans born between the years
1943 to 1960 (Howe & Strauss, 1991).
Cohort: a group of individuals having a statistical factor (as age or class
membership) in common in a demographic study (Merriam-Webster, 2011). A group of
individuals treated as a group. A generation is a cohort based on a shared period of
history (Howe & Strauss, 1991).
Coming of age: the time when a cohort begins to establish their group, or
generational, persona (Howe & Strauss, 1991).
Digital immigrants: individuals not born into the digital world but adapted to
new technology (Prensky, 2001).
Digital natives: individuals born into the digital world (Prensky, 2001).
Digital Media Technology (DMT): ―The different platforms on which people
communicate electronically‖ (Flanzraich, 2010, para. 3). For the purposes of this study,
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DMT includes devices such as smart phones (as opposed to cell phones that cannot
access the Internet), personal computers, laptops, tablets, and eBook readers.
First-wave Millennials: Millennials born beginning in 1982-1994 (Howe &
Strauss, 2000).
Generation: A group sharing birth years and significant life events (Westerman &
Yamamura, 2007; Shaw & Fairhurst, 2008).
G.I. Generation: Americans born beginning in 1901-1924 (Howe & Strauss,
1991).
Generation X: Americans born beginning in 1961-1981 (Howe & Strauss, 1991).
Internet: A world-wide electronic network that carries digitized data from one
node to another node within that network (McKenna, 1999).
Millennial Generation: Americans born beginning in 1982 (Howe & Straus,
2000).
Second-wave Millennials: Millennials born beginning in 1995-2003 (Howe &
Strauss, 1991).
Web 2.0 technology: blogs, wikis, and Internet tools.
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Chapter Two: Literature Review
Introduction
Researchers have often discussed the need for those working in higher education
to change pedagogical styles, support services, and policies to accommodate the technical
needs and proficiencies of Millennial college students (Howe & Strauss, 2000, 2003;
Jonas-Dwyer & Pospisil, 2004; Partridge & Hallam, 2006). A call to action has also been
raised to increase experiential learning, interactive assignments, and collaborative group
work to meet the Millennial college students‘ need to stay connected with peers (Shih &
Allen, 2007). The theme of catering to the needs of Millennials was consistent in the
literature. Three bodies of literature have defined and promoted Millennials as digital
natives: higher education, marketing and advertising, and workplace management and
training (Donnison, 2007).
Marketing to Millennials
The marketing focus on Millennials commenced in the 1990s and followed the
cohort through adolescence as co-buyers with their Gen X and Baby Boomer parents
(Howe & Strauss, 2000). With their discretionary funds and their parents‘ approval, along
with a thriving economy, marketing campaigns targeting Millennials‘ desire for new
technology were highly successful (Donnison, 2007; Gronbach, 2000; Keating, 2000;
Marlatt, 1999). Millennials‘ inherent connection to DMT allowed for marketing
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campaigns targeting the types of DMT Millennials used most frequently (Brier, 2004;
Donnison, 2007; Keating, 2000).
The other two bodies of literature—higher education, and workplace management
and training—surfaced as Millennials reached their college and work phases of life in the
late 1990s and early 2000s (Donnison, 2007). Before Millennials applied to colleges and
universities, institutions of higher education used the earlier marketing research data,
with the intention of understanding Millennial college students‘ needs, and how to market
their institutions to them (Donnison, 2007). Donnison (2007) stated that ―[being digital]
is elucidated within the context of meeting the workplace and educational needs and
preferences of the millennial young adult and adjusting organizational and institutional
cultures and practices in light of these needs‖ (p. 6). This quote referenced how
marketing, higher education, and business focused on DMT resources and support to
assuage Millennials‘ need for organization and structure in learning environments, and
work place systems that functioned effectively (Green, 2000; Murray, 1997; Pekala,
2001). The literature from higher education promoted the assumed characteristics of
confident and optimistic Millennials by making claims that Millennials‘ artistic,
leadership and intellectual skills were not only above average but ―in some cases, in the
top 10% of all tertiary students‖ (Donnison, 2007, p. 6; Habley, 1995; Soule, 2001).
However, the empirical evidence showed a different pattern.
Millennial College Students
Much has been written about the needs of Millennial student and how faculty and
administrators on college campuses should accommodate those needs (Broido, 2004;
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Coomes, 2004; Coomes & Debard, 2004; Howe & Strauss, 2003; Strange, 2004;
Sweeney, 2005). Wilson (2004) argued that educators should take responsibility for
establishing relationships with Millennial college students since Millennials‘ parents
were no longer available. Without parental advocates, Millennials needed to learn how to
navigate a campus and deal with authority themselves (Wilson, 2004). Wilson (2004)
voiced concern that Millennials would lack the ability to learn and think critically.
Scholars proposed the use of observations during group exercises and peer grading to
promote individual learning and self-reliance (Wilson, 2004).
Jenkins (2006) believed
Educators must work together to ensure that every American young person has
access to the skills and experiences needed to become a full participant, can
articulate their understanding of how media shapes perceptions, and has been
socialized into the emerging ethical standards that should shape their practices as
media makes and participates in online communities. (p. 3-4)

By using peer-to-peer learning structures, students learned outside of their school
environments (Wilson, 2004).
Even though teamwork and collaborative learning styles were part of the college
learning experience, Kuh (2003) believed that it
. . . is even more important if we think of engagement as a valued end in itself.
College is a potentially transforming experience, a once-in-a-lifetime opportunity
to challenge students to examine their previous ways of knowing, thinking, and
behaving. It‘s hard to imagine this happening to a meaningful degree if students
don‘t devote the time and effort needed to develop the habits of the mind and
heart characteristic of an educated person. (p. 28)

This sheltered, pressured, confident, and high-achieving generation was
characterized as having high expectations (Howe & Strauss, 2003; Sweeney, 2005;
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Twenge, 2006; Wilson, 2004). Wilson (2004) stated that ―there is a disconnect between
aspirations and efforts…Having been ‗taught to test,‘ students need to learn to think
critically and with more complexity than some of them have done in the past‖ (Wilson,
2004, p. 63).
Unfortunately, although Millennials have been ―taught to test,‖ there was still a
decline in the average verbal scores in 2002 (Wilson, 2004). Students have always found
ways to cheat in higher education—finding the easy way to score a good grade, or
consulting a friend who has already taken the test—however, high pressured Millennials
have enjoyed more technological advances in the realm of cheating, especially given their
team-oriented mindset (Wilson, 2004). Hirschy and Wilson (2002) stated that ―peers have
a strong effect on student learning. Therefore, teachers should know about the influence
of technology on their relationships with students and among students‖ (Wilson, 2004,
p. 68).
Eisner (2005) echoed Howe and Strauss (2000), labeling Millennials as ―The most
technically literate, educated and ethnically diverse generation in history‖ (p. 6). Scholars
advocated creating new strategies to address the pedagogical challenges Millennials
created in higher education (Jenkins, Clinton, Purushotma, Robison & Weigel, 2006;
Jonas-Dwyer & Pospisil, 2004; Shih & Allen, 2007). Sweeney (2005), university
librarian at the New Jersey Institute of Technology, conducted research that determined,
―Millennials have grown up with more choices and more selectivity in the products and
services they use‖ (p. 3). Sweeney (2005) argued that institutions of higher education
needed to keep up with the changing technological forces influencing Millennial college

24

students if they wanted to survive, and advocated for a reevaluation of student
development and learning theories in light of changing technological needs. The creation
of new, technologically engaging pedagogical strategies was also recommended as
another change to service Millennial needs (Sweeney, 2005).
Martin (2005) noted contradictions in characteristics assigned to Millennials,
however, a consensus did exist regarding the impact technology has had on learning
styles, expectations, and how Millennials processed information (Martin, 2005; Prensky,
2001a). While Raines‘ (2002) work focused on the differences in the workplace, Shih and
Allen (2007) discussed how Millennials entering higher educational learning
environments had varied backgrounds, attitudes and proficiency levels influencing
learning styles. Partridge and Hallam (2006) concurred, advocating for curriculum that
stemmed from activities taken directly from the work force and real world experience in
response to Millennials‘ need for curriculum that was malleable to their distinct
preferences. In addition to teamwork and DMT usage, some authors suggested adding an
element of excitement to capture Millennials‘ attention (Jonas-Dwyer & Pospisil, 2004;
Shaw & Fairhurst, 2008).
Millennials wanted structure in their learning environments, and needed
authoritative presence, along with clear guidelines in administrative processes. They also
wanted an entertaining approach in the classroom (Jonas-Dwyer & Pospisil, 2004). ,
Some scholars have noted that Millennials were needy and required a lot of attention after
college graduation (Hira, 2007). The desire to please, constantly learn, and promote
themselves stemmed from overprotective parents who provided positive feedback, high
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expectations, and plenty of activities from which Millennials could learn (Shaw &
Fairhurst, 2008). Westerman and Yamamura (2007) noted that the unstable job market
has reinforced Millennials‘ need to constantly update their skill sets and expect frequent
job changes. Millennials were strong believers in lifelong learning and directed
themselves to wherever the opportunities existed for growth in the workforce. Also,
assignments with personal meaning outweighed professional duties (Shaw & Fairhurst,
2008). Staying connected was thought to be part of the Millennial culture (Howe &
Strauss, 2000).
Table 6 lists Millennials‘ characteristics adapted by Raines (2002) for use in the
workplace. These characteristics reinforced the seven core traits of Millennials defined by
Howe and Strauss (2000). For example, ―be smart‖ echoed the pressured trait of the
earlier listing. Other traits were copied verbatim: special, achieve, and confident.
Respectful referenced the conventional trait, while connect and teamwork were
synonymous with the team-oriented trait assigned to Millennials. The only trait missing
was sheltered, which didn‘t apply to the workplace.
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Table 6
Characteristics of Millennials from Literature. (Raines, 2002, p. 8)
Values Forming
Messages

General
Characteristics

Learning
Preferences

Communication
Preferences

Be smart–you are
special

Confident
―Computers aren‘t
technology‖

Technology

Electronic

Leave no one behind
(equitable and
diverse)

Hopeful, optimistic
―Reality no longer
real‖

Entertainment and
excitement

Positive

Connect 24/7
interdependent on
family, friends, and
teachers.

Inclusive (team
oriented) ―Staying
connected,‖ ―Zero
tolerance for delays‖

Teamwork

Respectable

Achieve now!

Goal–and
achievement–
oriented (achievers)
―Doing rather than
knowing‖

Structure

Motivational and
goal focused

Serve your
community
(volunteer)

Civic minded

Experiential
activities

Respectful

Cultural Context
An understanding of Millennial college students required understanding the
generational context and culture in which they were raised and lived, particularly the
Internet. On December 16, 1967, the Department of Defense created the Defense
Advanced Research Projects Agency (DARPA) initiative to study the ―design and
specification of a computer network‖ (Price, 2004, p. 767). On October 29, 1969, the
DARPA initiative successfully connected computers at remote locations (Price, 2004).
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The Internet reached the academic community in the early 1980s (Cerf, 2004). In 1991,
the non-commercial activities rule was rescinded, and Tim Berners-Lee invented the
World Wide Web (Price, 2004, p. 769). Therefore, the Internet was coming of age in the
1990s along with the Millennials. The emergence of the World Wide Web led to the 1993
introduction of the Mosaic graphical web browser, which allowed users to access,
analyze, and submit verbal and visual documents via a hyperlink system (Harrison &
Barthel, 2009). Harrison and Barthel (2009) stated that these technological
. . . innovations and their associated software and hardware embellishments have
had the combined effect of transforming the computer into a revolutionary new
medium for interpersonal, group and mass communication and introducing users
to a dazzling array of new communicative capabilities. (p. 156)

This transformation included the accidental creation of email, which resulted from
a supplemental design feature of ARPANET that allowed for typed messages to be
passed between users working at remote computer locations (Abbate, 2000; Harrison &
Barthel, 2009). This byproduct is now used by 74% of Internet users, aged 64 and older,
who send and receive email (Pew, 2010). Within this period of technological innovation,
several key events left an indelible mark on the Millennial generational identity. A brief
overview of those events provides background for understanding the traits assigned by
Howe and Strauss (2000), and used by Raines (2002).
Howe and Strauss (2003) described Millennials as ―the ‗Babies on Board‘ of the
early Reagan years, the ‗Have You Hugged Your Child Today?‘ sixth graders of the early
Clinton years, and the teens of Columbine.‖ Raines (2002) described eight key trends
from 1990-2000 in her best practices guide on managing Millennials in the workplace:
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Focus on children and family. Raines (2002) compared Generation Xers to
Millennials. Generation Xers were considered latchkey kids, with divorced parents or two
working parents who provided a sense of independence and neglect. Generation X
mothers‘ average age at the birth of their first child rose to 27 years, providing a more
mature, stable caregiver for Millennials. Dining out and vacations became family affairs,
and allowed for a greater closeness between parents and children. Children had their own
place of importance in the familial setting (p. 2).
Scheduled, structured lives. Increased pressure from parents led to more
scheduled activities, such as sports and music lessons, leaving less free time for children
(Raines, 2002).
Multiculturalism. Raines (2002) noted that Millennials had more encounters
with people from other cultures and ethnicities, citing UCLA‘s Higher Education
Research Institute data in which college freshmen mingled with record high numbers of
interracial adolescents.
Terrorism. The Columbine High School shootings, Oklahoma City bombing, and
terrorist attacks on 9/11 were national events that defined the Millennial generation
(Raines, 2002).
Heroism. Raines (2002) noted that after 9/11 the word hero was used more times
than during the entire decade prior.
Patriotism was another theme stemming from the terrorist attacks of 9/11.
American flags and politics were once again in vogue; UCLA reported the highest oneyear increase in political discussions since the 1992 presidential election (Raines, 2002).
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Parent Advocacy. Parents became involved in all aspects of education, including
discussions with teachers about grades and coaches about sports performance (Raines,
2002).
Globalism. The Internet allowed for pen pals across the globe, and provided
Millennials a 365/24/7 opportunity for information resources (Raines, 2002).
Raines (2002) discussed the unique, culturally reinforced set of consistent
messages that have been promulgated by the school system, and have contributed to
Millennials‘ generational perspective. Raines (2002) uses several of Howe and Strauss‘
(2000) Millennial characteristics: smart, special, confident, inclusive, civic-minded, goaloriented and optimistic. While 50% of Millennial high school students volunteered, many
did so to increase their chances of entering a good college. Some parents of Millennials
hired private consultants to help with college admissions applications. A constant sense
of connection and 24/7 Internet access allowed news and media messages to pervade
Millennial minds (Raines, 2002).
Of great concern were those left out of the generalizations regarding Millennials.
Not all students had affluent parents that were highly involved in their children‘s lives,
and paid for music lessons and other extra activities. Raines (2002) stated
Never has the gap between the haves and have-nots been so great. There is a
whole group of Millennials coming of age separate…sixteen percent grew up—or
are currently growing up—in poverty. Although every generation has members
who grew up poor, never have the differences been so dramatic. The schism is
about technology. While demographics debate just how influential digital
technology has been on the Millennial personality, no one doubts its profound
impact. It is certainly the great unifier of Millennials…it has united the
generation, even globally. (p. 5)
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Goode (2010) explored the digital identity divide in college students because
digital access inequities existed. By creating a concept of ―technology identity‖ as a
framework to explore the digital divide, and ―how formative experiences and social
context influence skills and attitudes‖ toward computer technology, Goode (2010)
provided a more accurate picture of digital media access inequities (p. 498). Technology
identity was described as the ―blend of four areas of an individual‘s belief system: belief
about one‘s technology skills, beliefs about opportunities, and constraints to use
technology, beliefs about the importance of technology, and beliefs about one‘s own
motivation to learn more about technology‖ (Goode, 2010, p. 498).
Jenkins (2004), a leading scholar in media studies, and co-founder of the
Comparative Media Studies Program at the Massachusetts Institute of Technology,
discussed the impact of media convergence on technology and information literacy. The
idea of convergence was explained as ―a reconfiguration of media power and a reshaping
of media aesthetics and economics‖ (Jenkins, 2004, p. 35). Jenkins (2004) further
explained
the rate of convergence will be uneven within a given culture, with those who are
most affluent and most technologically literate becoming the early adapters and
other segments of the population struggling to catch up. . . the rate of
convergence will also be uneven across national borders, resulting in the
consolidation of power and wealth within the ―have‖ nations and some shift in the
relative status and prominence of developing nations. (p. 35)
Not only was access an issue, the skills that came with DMT were expected to
cause a shift in information and media sources, influencing knowledge production and
consumption as the digital divide extended within our country and across the globe.
Jenkins (2006) stated
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A growing body of scholarship suggests potential benefits of these forms of
participatory culture, including opportunities for peer-to-peer learning, a changed
attitude toward intellectual property, the diversification of cultural expression, the
development of skills valued in the modern workplace, and a more empowered
conception of citizenship. Access to this participatory culture functions as a new
form of the hidden curriculum, shaping which youth will succeed and which will
be left behind as they enter school and the workplace. (p. 4)
Information and communications technology (ICT) has become a central part of
Millennials‘ lives (Sanders & Morrison, 2007). Tapscott (1999) and Sweeney (2005)
advocated pedagogical changes in higher education to engage Millennial learners. A
focus on customization and personalization in higher education revealed several shifts in
the learning process: a movement toward construction as opposed to lecture instruction,
and toward a less linear, non-sequential, and more hypermedia interactive approach
(Sanders & Morrison, 2007; Sweeney, 2005; Tapscott, 1999). This included a variety of
mediums like websites, and Web 2.0 technology (i.e., blogs, wikis, and Internet tools) to
retrieve and organize information (Sanders & Morrison, 2007; Tapscott, 1999).
Siemens (2005) also advocated for connectivism, a new learning theory for the
digital age. Siemens conceptualized learning as an interconnected system of connections
and nodes that developed without a preordained direction, like the Internet. Connectivism
described a learning ecology facilitated by technology and communication (Sanders &
Morrison, 2007; Siemens, 2005). The teacher role became one of facilitator, allowing the
student a self-directed, flexible approach to the construction of knowledge (Sanders &
Morrison, 2007). This fit well with social networking.
DMT usage has been described as primarily entertainment: game playing, texting
friends, and retrieving information online (Crook & Harrison, 2008; Lenhart, Madden,
Macgrill, & Smith, 2007; Luckin et al., 2009). Selwyn (2009) noted that the technology
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usage of younger students demonstrated basic gaming and writing skills and image
creation. Selwyn (2009) also noted that youth technology interaction was ―often far more
passive, solitary, sporadic and unspectacular, be it at home or in school‖ (p. 372).
However, Jenkins (2006) noted that educators must help students navigate through the
myriad of information available: ―. . . students need help distinguishing between being off
task and handling multiple tasks simultaneously‖ (p. 36). Furthermore, students must
learn to recognize the relationship between information coming at them from
multiple directions and making reasonable hypotheses and models based on
partial, fragmented, or intermittent information (all part of the world they will
confront in the workplace). They need to know when and how to pay close
attention to a specific input as well as when and how to scan the environment
searching for meaningful data. (Jenkins, 2006, p. 36)

Dolezalek (2007) believed that Millennials needed help accepting and receiving
constructive criticism and feedback, which contradicted patterns of parents who
sheltered, praised, and enforced the idea that their Millennial children were special. In
2007, Maha Atal, a Brown University senior at the time, won The New York Times
Magazine’s college essay contest. Atal‘s essay, ―Coming of Age in Cyberspace,‖
provided insight into how Millennial characteristics created by Howe & Strauss (2000)
were reinforced. He stated ―We have personalized encounters with culture and politics,
setting our homepage preferences to report only on the news that interests us‖ (Atal,
2007). Of particular interest was this comment about his generation‘s impact on
technology development:
The driving force for cultural change in America today is the future of
technology. We are the generation driving that future, using and implementing
new technologies to reshape the nation. Because we achieve change as
individuals, in a decentralized online world, the nation‘s leaders interpret the
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transformation as the ―impact of technology‖ rather than the ―impact of
Generation Y.‖ Individualist as we are, we would have it no other way. It is
because Generation Y engages as individuals online, for example, that politicians
are learning to use YouTube, Facebook and blogs. It is because Generation Y
believes in technology that individual scientists among us will advance cancer
research or discover the key to storing solar energy. It is because Mark
Zuckerberg was at college that he developed Facebook, the most revolutionary,
and society-altering, new business of our era. (p. 2)
Atal (2007) discussed the differences in culture between contemporary college
students and the counterculture of the 1960s and 1970s. However, older readers might
interpret Atal‘s remarks as entitled.
Selective data such as the 1999 sample population Howe and Strauss used to
conduct their survey on Millennials for Millennials Rising (2000) is not recommended.
The four public schools surveyed in Fairfax County, Virginia were located within one of
the most affluent school districts in the U.S (National Academy of Sciences, 2002).
Survey responses from 655 high school seniors (Class of 2000) and teachers in the school
district resulted in a profile of Millennials representative of opinions of the privileged
class, since standardized test scores for these students were above the national average
(National Academy of Sciences, 2002).
These generalizations about Millennials have been made and continue to be used
in higher education today. The seven core traits defined by Howe and Strauss (2000)
created a set of stereotypes for Millennials (Hoover, 2009).
DMT Usage
McMillan and Morrison (2006) found that DMT ―may threaten to overwhelm
young adults‖ since reported feeling ―in danger of losing themselves amidst the wealth of
information available on the web‖ (p. 74). This group of students reported that DMT
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played an integral role in daily life, and the authors suggested that adults take
responsibility to educate them on how to critically evaluate the deluge of information
available on the Internet (McMillan & Morrison, 2006). Matsuba (2006) found that
online relationships did not seem as ―rich and diverse in quality compared to face-to-face
friendships‖ (p. 283). Matsuba (2006) also concluded that the Internet might help some
people find themselves, but also inhibited the necessary passage into adulthood by
―hindering them in facing life in the ‗real‘ world and thus prevented them from
developing an adult identity‖ (p. 283). In a subsequent study Pew (2010) reported that
74% of Millennials aged 18-29 years believed new technology made life easier, and 62%
accessed the Internet away from home. In addition, 54% of Millennials believed that
technology use made people closer to their loved ones, and 56% believed technology
allowed people to maximize their time and be more efficient (Pew, 2010).
Junco and Mastrodicasa (2007) conducted a research study on 7,705 Millennial
college students. Results indicated that DMT use was higher compared to previous
generations, and Millennials (1982-1992) kept in touch with their parents on a regular
basis (1.5 times per day). Data collected showed that 97% of Millennials owned a
computer, and 94% owned a cell phone (Junco & Mastrodicasa, 2007). Researchers who
conducted the Digital Future Study (USC, 2010) reported that 49% of Internet users used
free micro-blogs such as Twitter. Data indicated that 82% of Americans were using the
Internet, online time had increased to 19 hours per week, and 100% of participants under
24 years of age were online. In a previous study (USC, 2005), researchers found that 66%
of Internet users, aged 16 and older, thought that technology improved the world,
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however only 56% thought technology improved the world in the 2010 research (USC,
2010). In the earlier study, 64% of the participants thought Google and Yahoo were
credible sources (USC, 2005); in the later study only 53% trusted those search engines
for reliable information, and less than half (46%) reported some trust or a lot of trust in
the Internet overall (USC, 2010). Cole (2010) noted that ―beginning with our first Digital
Future Study in 2000, and in every year since, we have found extraordinary levels of
shifting views, new and evolving attitudes about technology, adoption of new media, and
casting off of old methods as part of involvement—or not being involved—in the online
experience" (USC 2010).
The ECAR Study of Undergraduate Students and Information Technology (2010)
which surveyed freshman and seniors at 100 US 4-year colleges and universities and 27
two-year institutions, found that they could not generalize or stereotype results based on
the data from freshman and senior college students. The study found that students DMT
has not changed from previous years. Mobile computing was increasing, but DMT in the
classroom did not change dramatically (Smith & Caruso, 2010).
The MacArthur Foundation began a 5-year, $50 million study on digital media
and learning in 2006 to understand how digital technology has changed the way younger
people play, socialize, participate in civic life, and learn in current society. Dr. Henry
Jenkins was enlisted as the principal investigator, and coined the term participatory
culture to describe
a culture with relatively low barriers to artistic expression and civic engagement,
strong support for creating and sharing one‘s creations, and some type of informal
mentorship whereby what is known by the most experienced is passed along to
novices. A participatory culture is also one in which members believe their
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contributions matter, and feel some degree of social connection with one another.
(Jenkins, 2006, p. 3)
Participatory culture ―shifts the focus of literacy from one of individual
expression to community involvement‖ (Jenkins, 2006, p. 7).
Theoretical Framework
Millennial college students were constantly engaged in some form of DMT usage,
whether an iPod, computer, cell phone, television, or all three simultaneously (Oblinger,
2005). How and why Millennials used DMT was, however, a complex question.
Although characteristics of Millennials have been discussed in popular and academic
literature, being ―tech-savvy‖ was based more on observation than empirical data
(Selwyn, 2009). Little of the empirical evidence regarding DMT use by Millennial
college students was consistent in research methods or findings.
Currently, this complex issue lacks a model and theory to explore how and why
Millennials use DMT. For the purposes of this study, Katz, Blumler, & Gurevitch, (1974)
uses and gratification theory (U&G), combined with Langer and Knefelkamp‘s (2008)
college students‘ technology arc will be discussed as theoretical and conceptual tools to
address the relationship Millennial college students have with DMT, and to provide the
necessary structure for this dissertation research, including the instrument developed to
measure DMT use.
In the early1920s, the United States Motion Picture Research Council funded the
Payne Fund Studies to explore the powerful influence movies, books, and comics had on
audiences (Ruggiero, 2000). Originally referred to as mass society theory, U&G emerged
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from that research based on the idea that individuals were unwilling participants in mass
media's powerful influences (Ruggiero, 2000). U&G has frequently been selected as the
framework to understand how and why humans interacted with mass media and what
effects resulted from that interaction.
U&G was developed to interpret audience‘s psychological and sociological needs
that were motivated and fulfilled by mass media; in other words why people used certain
types of media and what psychological needs motivated them to seek out those particular
forms of media (Conway & Rubin, 1991). Understanding this behavior was thought to be
valuable, especially from a marketing and consumer standpoint. However, U & G has
grown in popularity and can also be an effective way to interpret DMT usage (Ruggiero,
2000).
U&G theorists posited that individuals had specific, goal-oriented behaviors
motivating them to pursue media (Katz, Blumer, & Gurevitch, 1974). As active
participants, individuals were therefore cognizant of their needs and goals, which they
actively sought to gratify. In addition, individuals used the same form of media for
different needs (Severin & Tankard, 1997).
Two types of needs drove individuals: diversion and surveillance, which were
impacted by personal values, beliefs, attitudes, and life experiences (Ruggiero, 2000).
Therefore, the environment in which an individual lived, worked, and interacted with
others contributed to their needs (Ruggiero, 2000). Diversion needs were those used as an
escape mechanism from daily life routines; surveillance needs were related to a person‘s
wish to interpret and navigate the modulations in their environment (Dou et al., 2006).
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Media was divided into two categories: information content and entertainment
content (Albarran & Umphrey, 1993). Information content included news reports,
documentaries, business reports, journals, and other forms of media designed to educate
or inform audiences. This content met an individual‘s surveillance need to keep track of
changes in the world both globally and locally (Vincent & Basil, 1997). Entertainment
content, such as movies, talk shows, sitcoms, music, and other forms, met the
diversionary needs of individuals based on their preferences (Conway & Rubin, 1991).
Background. From the 1920s through present day, mass media and
communication scholars have used U & G as a framework to understand the complexity
of human behavior related to media usage and effects. U & G stemmed from media
effects research, which was based on the principle that media impacted people (Rubin,
2009). The purpose of research conducted in the 1930s and 1940s was to determine what
media did to audiences (Ruggiero, 2000). However, Ruggiero (2000) noted that ―links
between the gratifications detected and the psychological or sociological origins of the
needs satisfied‖ were not met (p. 5).
Sociology and psychology scholars Blumer, Hauser, and Thurstone researched
how motion pictures influenced American youth (Ruggiero, 2000). This study prompted
further research as panic ensued over the potential negative effects of mass media on
American youth, such as lowered grades and social connection (Ruggiero, 2000). Media
effects theory was inconclusive, and a new name, limited effects theory was applied.
Limited effects theorists posited that unique personal characteristics limited individual
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perspectives and societal constraints related to an individuals‘ group membership (Rubin,
2009).
The failure of media effects theory in the 1960s to1980s resulted in the
identification of key components lacking in previous research (Katz, Blumer &
Gurevitch, 1974). These components were based on five assumptions pertaining to
audience members being actively involved with media:
1. People were important in the relationship between media and society,
which linked needs, wants, and gratifications with audience choice and
activity.
2. Media competed with other forms and sources individuals used to meet
those needs.
3. The degree to which the source met the need varied from individual to
individual.
4. Audience members supplied self-reported usage data.
5. The audience had the freedom to suspend judgments and to place value or
significance on societal and cultural messages in their own time.
In other words, making meaning was up to the individual (Ruggiero, 2000).
Maslow’s Hierarchy of Needs. U & G theorists acknowledged that audiences
used media as a way to escape from society, to connect with others, and to make sense of
the world around them (Katz, Blumer, & Gurevitch, 1974). These needs related to
Maslow‘s (1969a) hierarchy of needs. Maslow was known as one of the ―founding
fathers of humanistic psychology‖ (Yount, 2009, p. 82), and believed that the emotional,
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physical, social, and intellectual needs he identified were inherent within each human
being and were motivated by the desire to reach one‘s fullest potential in life (Yount,
2009). Maslow‘s (1969a) hierarchical framework began with deficiency needs (i.e.,
safety, survival, love, belonging, and self-esteem), and ended with self-actualization,
defined as the quest for knowledge, understanding, and aesthetic appreciation (Yount,
2009). Maslow‘s 7-level hierarchy is briefly described as follows:
1. Basic survival needs (food, water, sleep, and shelter)
2. Safety needs (the desire for order in daily life and to feel a sense of
security)
3. Belonging and love needs (feeling and giving love, and feeling a sense of
belonging and acceptance in a larger community)
4. Self-esteem needs (self-worth, respect, approval, and achievement, as well
as social acceptance and status in society)
5. Intellectual achievement (the first growth need, including the need to
know and understand the world, including events, symbols, and how to
function in one‘s life)
6. Aesthetic appreciation (the need to experience truth, order, beauty, justice,
and goodness in the world
7. Self-actualization (the need to fully develop talents, potential and one‘s
capacities in life) (Yount, 2009)
Media usage needs related to Maslow‘s (1969a) third and fourth levels, influenced
by one‘s personal desire to join or escape others, the perception of one‘s self and
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emotions, personal identity (diversion), or connection with others and the world
(surveillance) (Katz, 1973-74).
U&G has constantly evolved over the last 90 years, and has been regarded as a
heuristic, well-developed theory (Ruggiero, 2000). From its beginnings as media effects
theory to its present form, a shift from asking ―What does media do to people?‖ to ―What
do people do with media‖ has occurred (Ruggiero, 2000). Criticism of the theory has
focused on the idea that usage data was self-reported, therefore, the origin of need could
not be ascertained (Katz, 1987; Ruggiero, 2000). Further criticism has been based on the
following assumptions: ―(a) media selection initiated by the individual; (b) expectations
for media use that are produced from individual predispositions, social interaction, and
environmental factors; and (c) active audiences with goal-directed media behavior‖
(Ruggiero, 2000, p. 11). Another criticism contended that U & G ―overextends its reach
in asserting that people are free to choose the media fare and interpretations they want‖
(White, 1994; Ruggiero, 2000, p. 11).
In support of U &G, Ruggiero (2000) believed that U & G has a strong ability to
evolve over time as an important theoretical model. He advocated U & G specifically to
measure Internet usage and effects due to the ―novel informational characteristics of the
Internet‖ (Ruggiero, 2000, p. 20). Researchers have noted the diffusion of information
stemming from the Internet was different than other forms of media and had no primary
audience or targeted population (Ruggiero, 2000). Scholars purported that U & G was
suitable for research on new forms of media which made it a perfect tool to measure
DMT usage and effects (Ruggiero, 2000). Using the framework of U & G will illuminate
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how and why American Millennial college students used DMT. By developing two
instruments that measured DMT usage, combined with Langer and Knefelkamp‘s (2008)
college student technology arc, a deeper understanding of DMT needs and uses, as well
as a preliminary picture of the societal and cultural influences on campus may be
obtained. According to Jenkins (2006)
Changes in the media environment are altering our understanding of literacy and
requiring new habits of mind, new ways of processing culture and interacting with
the world around us. We are just beginning to identify and assess these emerging
sets of social skills and cultural competencies. We have only a broad sense of
which competencies are most likely to matter as young people move from the
realms of play and education and into the adult world of work and society.
(p. 21)
Jenkins (2004) promoted the use of audience research as ―the most compelling
account of media consumption,‖ also noting that the understanding of how media shapes
our society will ―require cultural studies to revisit and rethink some of its core
assumptions. . . and look instead at the ways that consumers are influencing the
production and distribution of media content‖ (Jenkins, 2004, p. 36). Therefore,
understanding DMT usage related to society and culture, both inside and outside the
walls of any academic institution, will become necessary for success in higher education
for in the 21st century.
College Students’ Technology Arc
Langer and Knefelkamp (2008) created the college students‘ technology arc (Tech
Arc) to understand digital literacy skill in higher education. Their model provided a
framework to evaluate technology literacy by assessing student progress in five
independent stages connected to cognitive growth and development. The tech arc
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informed faculty and institutions of higher learning on which literacy skills were most
critical to address from an institutional level. Because DMT has pervaded our society
(Goad, 2002; Langer & Knefelkamp, 2008), technical proficiency was part of collegiate
success, so those in higher education must evaluate the influence of DMT on student
learning needs (Langer & Knefelkamp, 2008).
Volti (2006) defined technology as a ―system that uses knowledge and
organization to produce objects and techniques for the attainment of specific goals‖
(p. 6). Langer and Knefelkamp (2008) stated
College and university administrators, as well as faculties, have often focused on
ways that computers can provide more economical means of reaching existing
and new student populations, but few have paid sufficient attention to the
influence that technology use has on intellectual development and maturity.
Equally rare are considerations of how technology might be closely integrated
with manual, or nontechnological, methods like lectures or paper-writing already
in place at institutional, faculty, and classroom levels to maximize students‘
potential for becoming technically literate. (p. 187)
Therefore, Tech Arc was a developmental model ―designed to measure growth
and maturity in technological literacy necessary for contemporary students of higher
education‖ (Langer & Knefelkamp, 2008, p. 190). Tech Arc dimensions included:


The ability to use computer hardware and software,



Critical discernment and ethical considerations when using the Internet,



A capacity for engaging in productive academic relationships using computer
programs and electronic communication,



Proficiency in combining technology use with the manual tasks of learning,



Acceptance of multiple perspectives through cyberspace,



Creative engagement with technology, and
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Increasing sophistication of worldview and intellectual abilities (Langer &
Knefelkamp, 2008, p. 190).

Langer and Knefelkamp (2008) believed that evaluating digital literacy based on
the Tech Arc model was imperative if universities wanted to keep up with the changing
pace of technology and the increasing demands it created in education. Literacy was
defined as ―the range of knowledge and skills that are valued and accredited within
particular societies (Rassool, 1999, p. 5). Therefore, information literacy was
―constructed as an individual‘s knowledge of computer hardware and software, email
expertise, and keyboarding proficiency‖ (Langer & Knefelkamp, 2008, p. 187). Since
each culture and society had different social norms and values, literacy, including
information literacy, varied, and cultural and social norms were seen as the impetus.
Therefore, the model also measured ―how well students are able to adapt and operate
within a dynamic education system responding to changes brought on by both
socioeconomic and cultural influences of new technologies‖ (Langer & Knefelkamp,
2008, p. 187). The relationships between institutions, cultures, and literacies are depicted
in Figure 1.
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Figure 1. Relationship Between Technology, Society/Culture and Education.
Jenkins (2006) reinforced this idea, stating
We would do better to take an ecological approach, thinking about the
interrelationship among all of these different communication technologies, the
cultural communities that grow up around them, and the activities they support.
Media systems consist of communication technologies and the social, cultural,
legal, political, and economic institutions, practices, and protocols that shape and
surround them. (Gitelman, 1999, as cited in Jenkins, 2006, p. 8)
Langer and Knefelkamp (2008) noted the need for this type of assessment was
large, and cited research on the lack of higher order technology skills among college
students, especially their ability to critically assess sources on the Internet (Kirkwood &
Price, 2005). Researchers have found that ―fifty percent of students use the Internet to
cheat‖ (Langer & Knefelkamp, 2008, p. 189). Other studies showed that students did not
use the Internet to learn about other cultures, especially those that were impoverished
(Langer & Knefelcamp, 2008; Ribble & Bailey, 2005; Underwood & Szabo, 2003, 2004;
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Van Soest, Canon & Grant, 2000). Using the Tech Arc model would help researchers
systematically plot, chart, and measure high order skills and technical proficiencies.
Based on the resulting data, faculty could adapt pedagogy and coursework that related to
student needs (Langer & Knefelkamp, 2008).
Langer and Knefelkamp (2008) adapted the Tech Arc model from Perry (1968),
who used a developmental model to measure the intellectual growth of students in
college and beyond. Health (1968) used Perry‘s (1968) model to measure psychological
maturity in five stages (i.e., symbolization, other-centeredness, integration, stabilization,
and autonomy), and combined those with five other variables (i.e., values, metavalues,
self-concept, interpersonal relationships, and intellectual skills) (Langer & Knefelkamp,
2008, p. 190). Langer and Knefelkamp (2008) adapted Heath‘s model (1994) by
―assessing how students achieve maturity in the way they learn and use technology‖
(p. 190). By doing this, Langer and Knefelkamp (2008) made connections from stages for
technological literacy maturity levels, and identified a progression as the student moved
through each dimension, while maintaining an integrated approach (Langer &
Knefelkamp, 2008). The Tech Arc model is shown in Figure 2.
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Figure 2. Interrelationships between new literacy, pedagogy, and institutions.
By using surveys or journals (self-reported data), a set of classifications were used
to chart developmental progression. Proficiency was therefore measured by consistent
empirical data, albeit self-reported (Langer & Knefelkamp, 2008). Consequently, the
progression was tracked throughout the following stages:


Stage 1–Functional and perceptual knowledge: the student with functional
and perceptual knowledge had the capacity to understand core technology
concepts. This stage provided the basis of becoming more adaptive with
technology. (Langer & Knefelkamp, 2008, p. 191)



Stage 2–Multitasking: A multitasking student was able to combine an
understanding of manual, non-technological solutions with multiple streams
of input from technology to foster plural perspectives, develop othercenteredness, and exercise objectivity of judgment. Although students in this
stage acknowledged the existence of the other, they did not recognize the
legitimacy of using methods that were different from their current processes,
and therefore, could not integrate the value of other methods. (Langer &
Knefelkamp, 2008, p. 191)
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Stage 3–Synthetic awareness: Students who were synthetically aware
recognized that manual and automated processes could be integrated, and they
gained expanding deductive, coordinated, and flexible cognitive abilities to
commit to the integration of the other. (Langer & Knefelkamp, 2008, p. 191)



Stage 4–Competence: Competent students combined manual and automated
processes, as well as ascertained authenticity of information. They were more
resistant to change without reason and recovered from the disorganization of
manual and automated processes. They efficiently and intuitively adapted to
new technologies and integrate them with existing manual structures as part of
their regular discourse. (Langer & Knefelkamp, 2008, p. 191)



Stage 5–Multidimensional: A multidimensional student used technology for
new purposes and was motivated to apply it independently. This individual
was able to take risks with technology using critical discernment and freed
decisions. (Langer & Knefelkamp, 2008, p. 191)

Based on their use of the Tech Arc model, Langer and Knefelkamp (2008)
discovered
Students may see less value in the way that they communicated with others, or in
their adherence to certain ethical behaviors (such as academic honesty), as their
technical abilities advance. . .technical knowledge may weaken the social and
ethical behaviors of students. . . devalue verbal communications with others.
(p. 194)
In addition, empirical evidence from Langer and Knefelkamp‘s (2008) study
found that students had difficulty critically analyzing information on the Internet. The
researchers found that ―The average technological abilities of teachers lag behind those of
students, and while the institution may be physically equipped with technology facilities,
it may not have policies in place to support integrated faculty and student development
(Anderson & Dexter, 2005; Donlevy, 2005; Hartnell-Young, 2006, as cited in Langer &
Knefelkamp, 2008, p. 194).
The purpose of the Tech Arc model was to determine technological literacy to
enable faculty to create the most effect pedagogical strategies by identifying the cognitive
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and maturity needs of college students (Langer & Knefelkamp, 2008). Jenkins (2006)
explained that technological activities can only become
Widespread. . . if the culture also supports them, if they fill recurring needs at a
particular historical juncture. It matters what tools are available to a culture, but it
matters more what the culture chooses to do with those tools. (p. 8)
Furthermore, Jenkins (2006) stated that the new literacies ―involve social skills
developed through collaboration and networking. These skills build on the foundation of
traditional literacy, research skills, technical skills, and critical analysis skills taught in
the classroom‖ (p. 19). Therefore, by using Tech Arc as a conceptual model, data could
be viewed through the lens of the interrelationships on college campuses.
Summary
This chapter discussed the bodies of literature on Millennials, however, the
academic writing within higher education was emphasized the most. The cultural context
for generations was briefly presented. The uses and gratifications theory (Katz, Blumler,
& Gurevitch, 1974) along with Langer and Knefelcamp‘s (2008) conceptual model,
technology arc, were presented as the theoretical frameworks to interpret and understand
Millennial college students‘ DMT use.
The bodies of literature that focused around Millennials began with Marketing
and Advertising, and filtered into higher education as Millennials aged (Donnison, 2007).
As Millennials entered the work force, work place management used generational theory
(Strauss & Howe, 1991) and the seven core traits of Millennials (Howe & Strauss, 2000)
as a way to understand and manage Millennial employees. These works have defined and
promoted Millennials as digital natives: higher education, marketing and advertising, and
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workplace management and training (Donnison, 2007). However, the notion of digital
natives versus digital immigrants created an us-versus-them mentality. The rumor of the
Millennials as digital natives should be viewed more as a discussion, not a fact. Selwyn
(2009) described the negative influence labels may have imposed on the scholarly
research:
If present understanding of young people and technology are to be advanced, then
a more informed and sophisticated debate of the complex realities of digital
technology use needs to be encouraged. In particular there is a clear need to
advance the digital native debate on from the perpetuation of ―common sense‖
assumptions that tend to inform public discourse about children and technology,
and move beyond the theoretically weakened set of essentialist assumptions about
children and technology that inform the current digital native commentary.
(p. 371)
A consensus is lacking in this area. Accumulating and synthesizing the literature on
Millennial college students and their DMT usage, as well as understanding the complex
debate on how this generation of students has changed and will continue to change higher
education requires more empirical data to make a distinction between assumptions and
actual facts by acquiring empirical evidence through research to validate or disprove
these assumptions. The methodology for data collection for that purpose is discussed in
the next chapter.
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Chapter Three: Method
Introduction
As detailed in Chapter Two, a list of assumed characteristics has been assigned to
Millennials. Much of the emphasis involves how Millennials use DMT more than any
other generation in American history. To understand this, a survey instrument was
designed to capture Millennial student attitudes toward DMT on one college campus. A
second survey instrument was developed to complement the first by capturing faculty and
library professional DMT usage, as well as their attitudes toward Millennial student DMT
usage on campus. Chapter Three provides details about the design of the student and
faculty/library professional survey instruments, as well as the delimitations of the study
and the procedures used to analyze the resulting data.
Research Questions
This study explored attitudes and assumptions of Millennial college students and
their use of DMT. In order to obtain an accurate picture of usage, and to be as inclusive
as possible, all students, regardless of student registration status, academic program, or
generational cohort were included in this study. What one assumes2, may not necessarily
be grounded in fact or truth. Since the researcher did not want to make any assumptions
regarding Millennials and their attitudes toward DMT, the primary research question was:

2

To assume means ―to take as granted or true‖ (Merriam-Webster.com, 2011).
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What is the role3 of DMT in the college experience of Millennial college students?
Secondary questions were:
a. What relationship exists, if any, between attitudes toward DMT and use of
DMT for Millennial college students?
b. Are there differences in the attitudes and use of DMT for the Millennial
college student generational cohort by gender, education, or parental income?
c. Are there differences in attitudes and reported use of DMT between
Millennial college students and the faculty and library staff who provide
services to those students?
d. Are there differences in attitudes and reported use of DMT by generation of
college students?
Research Design
Two survey instruments were developed to measure the attitudes and assumptions
of DMT usage for Millennial and other college students, faculty, and library professionals
at the University of Denver. Surveys provide an efficient and timely method to collect
data from large populations, especially since surveys are ―used to measure attitudes or
opinions about a phenomenon in a natural setting that may not otherwise be measurable‖
(Wiersma, 2000, p. 157). According to Fink (2003), a survey is ―a system for collecting
information from or about people to describe, compare, or explain their knowledge,
attitudes, and behavior‖ (p. 1).
Based on the literature review in Chapter Two, a need for empirical data on DMT
usage and skill levels for Millennials, faculty, and library professionals was identified. To
bridge these knowledge gaps, two survey instruments were designed to collect
information on perceptions and assumptions regarding DMT and contribute to the
3

Role is defined as ―a function or part performed especially in a particular operation or process‖ which
includes both use and attitudes toward DMT in this study (Merriam-Webster.com, 2011).
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existing body of literature. Validity ―refers to the degree to which a survey instrument
actually measures what it purports to measure‖ (Fink, 2003, p. 50). Since both
instruments were born out of the literature, the researcher chose to develop, test, and
implement the study in a consistent manner and setting at the University of Denver.
Study setting, population, and sample. The University of Denver (DU), a
private, urban university located in Denver, Colorado, offers students a wide array of
choices in both undergraduate and graduate courses, spanning the humanities, business,
social sciences, and physical sciences, as well as professional degrees in law and
business. During the 2009-2010 academic year (July 1, 2009 through June 30, 2010) the
university awarded 1,183 bachelor degrees, 1,959 master and education specialist
degrees, 134 doctorates, and 339 juris doctor degrees. Ninety percent of the full-time
faculty hold terminal degrees and 48% have tenure (University of Denver, 2010).
In Fall 2010, the university faculty was comprised of 640 instructional members,
of whom 273 were female and 367 were male. Ninety-one of these faculty members were
domestic minorities and 18 were international citizens. Total undergraduate enrollment
was 5,502 and graduate and professional school enrollment was 6,409 for a combined
enrollment of 11,911 on campus. For the undergraduate population, the average SAT
critical reading score was 596 and the average SAT math score was 610. The average
ACT composite score was 27 and the average high school grade point average was 3.70.
In the student population, 19% were from domestic minorities, 42% were in-state
students, and 7% were international students. Over half of the student population was
female (54%), and 46% were male. The undergraduate student to faculty ratio was 9:1
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(Fall, 2009). Enrollments by division included 1,632 in the business school, 854 in social
sciences, 731 in arts and humanities, 687 in natural sciences and mathematics, 340 in
international studies, 294 in the women‘s college, 216 in the school of engineering and
computer science, 337 were undeclared, and 207 were undeclared with business interests
(University of Denver, 2010).
The sample population for this study consisted of the most comprehensive sample
possible, that is all students at the University of Denver (DU). In addition, full-time
faculty members holding the rank of assistant, associate, or full professor, who were not
also serving in administrative roles, as well as library staff across campus, were asked to
participate in the study. The sampling frame was compiled from the online public DU
directory and the DU portfolio, which listed names and email addresses for all students,
faculty, and staff. A total of 10,473 students, and 294 faculty and library professionals
were contacted via email using SurveyMonkey.com.
The survey instrument. Two surveys were created as item pools—one for
students (Appendix A), and one for faculty and library professionals (Appendix B). Both
instruments were designed to measure attitudes toward DMT, therefore, the attitude scale
measured how strongly respondents agreed or disagreed with the items. The creation of
the instruments originated from the questions and themes that emerged during the perusal
of the relevant literature. Most of the items were constructed from questions found in the
literature on Millennials. However, questions on Millennial characteristics that were used
in the student instrument were adapted from a previous dissertation study (Ramey, 2008).
These questions were closely oriented to the definitions used by Howe and Strauss
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(2000), which was why they were included in the study. Although the questions were
technically double-barreled (Ramey, 2008), the researcher chose to include them in the
study to test assumptions about Millennial student characteristics, with the understanding
that they were intended to generate descriptive data. The Pew Internet Survey (20012010) inspired the questions regarding Internet usage. Items addressing ethical use of the
Internet, cultural exposure, and skill level were adapted using Langer and Knefelcamp‘s
(2008) college student Tech Arc model, which measured digital literacy skill level. After
several unsuccessful attempts to contact Langer and Knefelcamp (2008) for permission to
use their instrument, the researcher created items based on principles from their model in
survey form. Dimensions of the model included the ―ability to use computer hardware
and software,‖ as well as ethical concerns and critical thinking skills (Langer &
Knefelcamp, 2008, p. 190). Critical dimensions of the study were discovered throughout
the literature review process, and included skill, use, satisfaction, access and resources.
Consequently, during the analysis of the pilot study, scales were developed as follows:
1. Attitudes toward use
2. Use
3. Skill/use
4. Attitudes toward skill
5. Resource/access
6. Use for learning
7. Satisfaction with use
8. Satisfaction with resources
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A 4-point rating scale was the format used for scale item responses in both
surveys. This was chosen over a 5- or 7-point scale to avoid neutral responses when
respondents wanted to avoid making a choice (DeVellis, 2003).
The student survey (Appendix C) consisted of a 98-item, self-administered web
questionnaire divided into four sections. Section I and II were designed with closedended items. According to Wiersma (2000), this format was advantageous to maximize
consistency across responses and to provide for a more clear-cut analysis and data
tabulation (p. 170).
Section I was originally comprised of 10 statements designed to ascertain the
undergraduate and graduate students‘ opinions on characteristics assigned to Millennial
college students. However, as a result of the pilot, the number was reduced to 5.
Respondents were asked to indicate their level of agreement or disagreement using a 4point scale, where 1 represented ―strongly agree,‖ 2 represented ―agree,‖ 3 represented
―disagree,‖ and 4 represented ―strongly disagree.‖ These items were adapted from a
Ramey‘s (2008) dissertation study on Millennial college student characteristics. Ramey
(2008) used Howe and Strauss‘s (2000) definitions of the seven core traits for
Millennials. As mentioned previously, the main objective of this study was not to
measure these characteristics, however, the researcher included a few of these questions
to assess the resulting assumptions assigned to each characteristic.
Section II originally comprised 53 statements designed to ascertain the
satisfaction and skill level of DMT. After expert review, items were reduced to 47
statements on the pilot instrument. Respondents were asked to indicate their opinions
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regarding DMT satisfaction and skills using the same 4-point scale mentioned above. It
was considered important to explore DMT usage so college administrators could be made
aware of the technology college students enjoyed using on campus.
Section III was comprised of 19 questions designed to ascertain students
experience with DMT, particularly usage and access. Again, after expert review and
cognitive interviews, the item total was reduced to 18. This section also included an
open-ended item to elicit personal opinions on DMT that may not have been included on
the questionnaire. This information was critical to inform college administrators when
making future decisions regarding technology purchases on campus.
Section IV comprised 16 questions and was designed to collect demographic
information, such as race/ethnicity, age, gender, and socioeconomic status of
respondents. The pilot study increased items in this section to a total of 19 to capture
descriptive information on DMT usage patterns.
The faculty and library professional survey (Appendix D) consisted of an 81-item
self-administered web questionnaire, divided into three sections. Section I and II were
designed with a closed-ended construction.
Section I comprised 51 statements designed to ascertain the faculty‘s and library
professionals‘ opinions regarding DMT and Millennial college student characteristics.
After the expert review and cognitive interviews, the total items increased to 52.
Respondents were asked to indicate their level of agreement or disagreement using a 4point scale: 1 represented ―strongly agree,‖ 2 represented ―agree,‖ 3 represented
―disagree,‖ and 4 represented ―strongly disagree.‖
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Section II comprised 18 questions designed to ascertain opinions regarding
satisfaction and skills with DMT. Respondents were asked to indicate their opinions
regarding satisfaction and DMT skills by using the aforementioned 4-point scale. This
section also included an open-ended item to elicit personal opinions on DMT that may
not have been included on the questionnaire.
Section III comprised 12 questions and was designed to collect demographic
information such as race/ethnicity, age, gender, etc. A breakdown of survey items is
provided in Tables 7 and 8.
Table 7
Item Pool for the Student Attitude Scale
Section

Item Pool

Pilot

Final Version

Section I

10

5

5

Section II

53

47

52

Section III

19

18

17

Section IV

16

19

20

Table 8
Item Pool for the Faculty/Library Professional Attitude Scale
Section

Item Pool

Pilot

Final Version

Section I

51

52

50

Section II

18

17

16

Section III

12

13

13
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Items were eliminated if the analysis indicated their fit was low within their
assigned scale. The researcher re-evaluated each item to make sure the scale was properly
categorized, with items assigned based on fit, and then the instruments were
administered. Scaled items were taken only from the DMT use sections of each
instrument (Section II for the student instrument and Section I for faculty) and data were
first ―cleaned‖ by identifying any possible outliers and coding issues. Item total
correlations were run along with internal consistency reliability analysis for each domain.
The faculty/library survey resulted in only 6 responses, so only descriptive statistics were
run. Item fit was analyzed using item analysis. Items that resulted in poor fit were
eliminated from the final version of both instruments prior to field administration.
Expert review of the item pool. A total of 9 experts were asked to review the
two survey instruments to provide empirical content validation (DeVellis, 2003). Each
individual was given both the student, and faculty/library professional instruments and a
brief description of the research study. For optimal feedback, each expert was asked to
use the track changes function in MS Word, which allowed reviewers to delete, edit, and
make comments easily. Each instrument was thoroughly reviewed and edited by all 9
experts.
The panel consisted of 4 professors, 1 administrator in charge of assessment and
faculty teaching and technology training at DU, 1 faculty in a professional organization,
and 3 information technology (IT) professionals. Two associate professors were domain
chairs for their divisions in the College of Education, including 1 who taught survey
design. Two other associate professors had extensive backgrounds in technology and
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research expertise. The faculty member in a professional organization had extensive
expertise using DMT within the field of dentistry, and consulted on the construction of
survey instruments for several dental schools internationally. Finally, the 3 IT
professionals worked with DMT and supported users on a daily basis.
All experts were solicited to participate via email. Each email included two
attached documents—one for the invitation letter (Appendix E), and the second with the
item pool of the student instrument and the item pool of the faculty and library
professional instrument (Appendix A and B as previously noted). After feedback from
the expert panel, item selection began.
Instrument revision plan. Items were eliminated, re-evaluated, and revised
based on questions and suggestions from the expert feedback, and the item pool was
reduced. The most important change was the consistency of the terms used in the
instrument. The terminology was standardized using digital media technology (DMT)
instead of digital devices. Other changes included adding a definition of the Millennial
population at the beginning of the survey, and a definition of DMT. The term cell phones
was changed to smart phones to differentiate functionality (Internet access, etc.). Tablets
and eBooks were identified as two separate forms of DMT.
On the student survey, 2 of the 7 characteristics were eliminated (Conventional &
Sheltered). Items were categorized by educational or personal use, and location of use
(inside or outside the classroom). DMT was categorized using smart phones instead of
cell phones and tablets, and eBook readers instead of tablets (eReaders). Several items
were added to capture data on the use of Web 2.0 technology and two items were added
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to capture the percentage of time DMT was used. In addition, two items were added to
capture how individuals used social networking and for what purpose (educational vs.
personal). In addition, a list of applications specific to DU was added to track usage and
an open-ended question was added to capture any DMT not mentioned in the survey.
In the demographic section, an age range question was added. The Morgridge
College of Education, the Graduate School of Social Work, and the School of
Professional Psychology were added as colleges/schools, while University College was
removed from the division question since it was used for the pilot study. At the end of the
survey, items were added to collect data on desktop computers (PC) versus laptop
computers and how many each student owned. Similar changes were made to the faculty
instrument (as noted in the student instrument section above). In addition, items were
added to collect data on the unintended consequences of DMT usage in the classroom
(e.g., distractions), as well as a question regarding laptop usage. An item was added to
determine how faculty and library staff learned new educational technology. The adjunct
faculty population and the University College division were removed from the intended
sample population, and an item regarding yearly income was removed.
Cognitive interviews. Prior to the pilot test, cognitive interviews were conducted.
The researcher selected 3 interviewees based on their experience with technology. All
worked with DMT and supported users on a daily basis. Each participant was asked to
describe her or his thought process as she/he took the surveys. Verbal concurrent probing
was used as the basic technique for these interviews (Wilson et al., 1996). As a follow-up
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to each survey question, each of the 3 individuals was asked questions relevant to the
topic, and questions related to the topic of DMT usage.
Pilot test. Participation for the pilot test was solicited from a sample of 1,688
undergraduate and graduate students and 25 faculty members within the Environmental
Protection Management (EPM) and Geographic Information Systems (GIS) programs at
the University College Division of DU, which offers programs for the working adult
professional both online and on-campus in evening and weekend course formats. The
program advisor at University College managed the listserv for these students and
faculty, and worked with these specific programs. The solicitation email included the
summary of the research study (Appendix F), and informed consent (Appendix G),
including the estimated time to complete the survey and the deadlines for completion. If
the participant agreed to continue with the survey, an electronic link provided access via
Qualtrics survey software, which was used by DU. The pilot was administered via email
by the program advisor at University College on April 14, 2011. A reminder was sent on
April 20, and the survey was closed on April 27, 2011. A limitation to the pilot was
discovered after the researcher was informed the listserv included alumni and nonstudents. Consequently, many of the students in these academic programs were distance
learners (taking courses online without travel to campus), which resulted in interesting
data. Some respondents could not answer technology questions relating to DU since they
had never been to campus. Also, individuals in University College did not use the same
software provider for courses as the main campus. E-College was the vendor for this
division; therefore, students could not answer questions related to Blackboard, etc. These
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issues, in addition to the short time frame to collect responses, contributed to the low
response rate for the pilot.
Pilot test analysis. After the pilot test was finished, descriptive statistical
analyses were run on both the student (Appendix H) and faculty data (Appendix I). Only
6 respondents completed the faculty survey, so no further analyses were run. Item
analysis and reliability were used as methods of data analysis to determine item reliability
and instrument validity for the student instrument. The Statistical Package for Social
Science (SPSS, v. 19.0 for Windows) was used to analyze the data.
Participants: student pilot. The student pilot test yielded a 5% response rate
(n=80) out of a possible 1,688 students (641 in GIS and 1,047 in EPM). All respondents
(100%) were graduate students and 44 (94%) attended University College, 3 (6%)
indicated an affiliation with the Department of Natural Science and Mathematics.
Race/ethnicity included the following: 37 (77%) were White/Caucasian Non-Hispanic, 3
(6%) were Black or African American, 2 (4%) were American Indian or Alaska Native, 1
(2%) was Asian or Pacific Islander, 2 (4%) were of Hispanic origin, 1 (2%) was an
international student, and 2 (4%) chose not to answer.
The majority of respondents indicated that they were female with a gender
distribution of 28 (58%) female and 20 (42%) male. The text option indicated some were
new alumni of the Masters and certificate programs at University College, yet all had
either an affiliation with the GIS or the EPM program. Educational backgrounds
indicated that 14 (29%) were from central cities with populations of 250,000 or more, 20
(41%) were from the urban fringe (populations of at least 25,000), and 15 (31%) were
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from rural populations of less than 25,000, including small towns. Thirteen (27%)
indicated they were first-generation college students, and 36 (73%) indicated they were
not.
Socioeconomic status indicated that 1 (2%) had parents with less than a high
school diploma, 11 (22%) had parents with a high school diploma, 17 (35%) had parents
with undergraduate degrees, 10 (20%) had parents with graduate degrees, and 3 (6%) had
parents with professional certifications. Seven (14%) had parents with a professional
degree such as a JD, MD, or DDS. Estimated parental/guardian income was reported as
follows: 8 (17%) in the 0-$20,000 category, 4 (8%) in the $21,000-$40,000 range, 17
(35%) in the $41,000-$75,000 range, 12 (25%) in the $76,000-$150,000 range, and 7
(15%) in the over $150,000 range.
The current use inventory indicated that the majority of students used Blackboard
(63%). However, most (57%) did not use DU CourseMedia: Image/Audio/Video
repository. Only one respondent indicated use of Clickers. 77% of respondents did not
use Adobe Connect, 89% did not use Cantasia Ray, 74% did not use DU Portfolio, 94%
did not use Graphic Design, and 58% did not use Web 2.0. However, this question was
discarded after the pilot from lack of fit in the analysis. Ranking DMT usage was also
eliminated based on lack of fit and confusion in the interpretation of results.
As mentioned previously, University College students were working adults.
While all comments about the survey were positive, respondents felt they could not
answer questions on Millennial characteristics since they were not in that generational
cohort, as shown in Table 8. Their responses indicated that the sample population for the
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pilot was not a good representation of the population for the main study. Two Millennial
characteristic questions in the scale (Pressured and Team-Oriented) were not answered by
any respondents. Therefore, the sample size and population was considered biased, and
did not discriminate among people well.
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Table 8
Millennial College Student Characteristics
Characteristic

Strongly
Agrees

Agrees

Disagrees

Strongly
Disagrees

Achieving

10 (13%)

35 (47%)

26 (35%)

4 (5%)

Pressured

20 (26%)

41 (54%)

15 (20%)

No responses

Team-Oriented

23 (30%)

40 (53%)

13 (17%)

No responses

Confident

10 (13%)

35 (47%)

27 (36%)

3 (4%)

Special

11 (14%)

46 (61%)

17 (22%)

2 (3%)

Participants: faculty pilot. The faculty pilot produced 6 responses out of 25
solicitations, a 24% response rate. All respondents were affiliated with University
College as professors, and were white/Caucasian. In response to the ―When were you
born?‖ generational cohort question, five respondents (83%) indicated that they were in
the 51-68 age range and one (17%) answered with the 30-50 age range. Out of the 6
respondents, two were female (33%) and four were male (67%). In response to the
highest level of education completed, 3 (50%) of the adjunct faculty members had a
graduate degree, 1 (17%) had a professional certificate, 1 (17%) had a professional
degree (JD, MD, DDS), and 1 (17%) had an undergraduate degree as the highest degree
attained. Years of experience in education resulted in 3 (50%) with11-20 years of
experience in higher education, 1 (17%) with 20 or more years. One (17%) respondent
indicated 0-5 years, and 1 (17%) indicated 6-10 years of experience teaching in higher
education.
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All respondents (100%) indicated ownership of a laptop. Four (67%) owned a
personal computer, 1 (17%) did not and, 1 (17%) owned two personal computers. All
respondents (100%) indicated that they did not own a tablet. Five (83%) indicated that
they also did not own an e-Reader, and 1 (17%) indicated e-Reader ownership. Half of
the respondents (3 or 50%) owned a smart phone, and half (3 or 50%) did not.
A limitation to the pilot study for this population was that all respondents were
faculty members; none were library professionals. The sample size was also small, and
likely to be biased. The researcher had to make decisions on which items to retain and
which to discard. Items that were confusing to respondents such as the DMT inventory
question were dropped.
Original survey items were developed from dimensions of DMT use, skill, access,
satisfaction and resources. Each dimension or domain became a scale within the survey
instrument. Each scale was evaluated for internal consistency by calculating Cronbach‘s
alpha. The hope was that each scale resulted in a reliability coefficient of at least .70
(Gable & Wolf, 1993). The purpose of the DMT attitude scale was to determine how and
why people used DMT, and what their assumptions were regarding Millennials and DMT
usage on campus. After the pilot study, scales were updated and categorized as follows:
Scale definitions:
DMT Use: How DMT is being used and for what purposes.
Attitudes Toward Use: Opinions about DMT use.
Skills with Use: Opinions regarding how and why DMT is used.
Attitudes Toward Skill: How comfortable one feels using DMT.
Use for Learning: Opinions on DMT usage for learning on campus.
68

Satisfaction with Use: Attitudes and opinions regarding whether a person feels
satisfied using DMT.
Satisfaction with Resources: Satisfaction with resources on campus.
Resource/Access: Attitudes and opinions regarding resources at DU and a
person‘s ability to have DMT readily available for use.
Scores were created for each scale to measure differences between groups in the
main study. After the initial analysis of the faculty main data, only 39 cases with
completed data resulted. An examination of the bivariate correlations for items in the
section on each scale of the faculty data set showed two items with negative correlation
with most of the other variables. After examining the content and purpose of each item,
the negative correlation made sense. However, subsequent examination revealed that this
would become problematic if the scores were not reversed. The scores were reversed,
with the exception of items 4, 5a–g, and 13, these items were correctly scaled and
recoded. The directionality of the scales on the faculty instrument and the student
instrument were opposite. The scores were reversed to correct this problem, except for
the items mentioned above.
The sample size for faculty respondents was too low for factor analysis, so scores
were created from the student data using analogous items on the student instrument.
Further examination of the bivariate correlations to determine multicollinearity resulted
in two items with negative relationships. Scales were recoded and reversed to match the
positive scores on the student instruments. A 52 x 52 correlation matrix on the student
instrument resulted in one item dropped in the factor analysis. In addition, the p-value for
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significance was changed from .05 to .01 to correct for inflation in Type I error due to the
use of multiple statistical significance tests.
Procedure
After IRB approval, lack of assistance from the Office of Institutional Research,
stemming possibly from staff and organizational changes, caused a need to compile the
population and sample manually from the DU directory and DU portfolio. Since this was
public information, the researcher only had access to names and email addresses.
Therefore, the population was as inclusive as it could possibly be, since the entire DU
student population, regardless of registration status, generational cohort, age, or academic
program was invited to take the student survey. The researcher could not send a final
reminder to the student population, which might have increased the response rate. Also,
the researcher was not able to contact any organizations or student associations on
campus to recruit more diverse participants, i.e., via The Center for Multicultural
Excellence, which would have increased the inclusiveness of the overall student sample.
Since the Office of Institutional Research did not compile the list as previously
anticipated, there was a slight change to the approved IRB protocol. Regardless, the
response rate was low due to an inexact population list, which included alumni and
students no longer attending the university. In addition, the researcher discovered that
personnel in charge of the email directory did not remove students who were on leave or
inactive, and included newly accepted students who had not yet matriculated. In addition,
alumni were also included.
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Initial contact was made with the student population on April 26, 2011. All emails
were composed and disseminated via SurveyMonkey.com. Each email from
SurveyMonkey.com included the following: the invitation letter from the researcher,
(including informed consent), a link to the survey if they agreed to participate, and a link
to opt out of the survey and receive no further email reminders. Each email was sent
through SurveyMonkey.com but included the researcher‘s email address as the FROM
sender, listed as cmurray@du.edu. The second reminder was sent out on May 14, 2011.
Initial contact with the faculty/library professional population was made on April
27, a reminder was sent on May 10, and a final reminder was sent on May 25, 2011. Each
email was sent from the researcher‘s DU email account, and disseminated via
SurveyMonkey.com. Email invitations included an invitation letter, informed consent, a
link to opt out, and a link to access the survey if the respondent agreed to participate. The
SurveyMonkey.com collector was closed on June 2, 2011, at which time both populations
no longer had access to the instruments.
Frequency and descriptive statistics for the faculty were run. Library professionals
had too low a response rate (n = 2) and were excluded from the study. The low response
rate may have been due to the timing of the survey, as the library was preparing for a
physical move to a temporary location on campus while construction started on the main
building (Penrose Library).
Data cleaning. Surveys with too few or missing data were removed. The faculty
population had no missing items, or partially completed surveys. In the student surveys, a
total of 185 cases were excluded due to missing data. Most respondents stopped
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answering questions after the first page (Questions 1-5, Millennial College Student
Characteristics). This pattern indicated that students felt the survey was too long. Cases
were excluded, and any randomly missing items were viewed as ―not applicable.‖ The
student scale was recoded to be consistent with the faculty scale. Information from the
student factors was used to create scores for the faculty population. Nine student factors
emerged after the factor analysis. These were used to create scores for faculty since a
factor analysis could not be run on the small sample of faculty respondents.
Web-based survey. A self-administered web-based survey was used as the mode
of data collection for this study. This was chosen over paper-based, telephone, or face-toface interviews specifically due to the low cost, ease of use, and ability to access a large
number of participants in a more convenient and timely manner (Couper, 2005; Gosling,
Vazire, Srivastava & John, 2004). Furthermore, it was suggested that web-based surveys
reduced the level of miscoded or missing data associated with the aforementioned
methods (Couper, 2005; Gosling et al., 2004).
The advantages of web-based surveys were numerous. The low cost—web
surveys did not require postage or paper resources (and were eco-friendly) and there was
no need for paid interviewers to administer the questionnaire (Couper, 2005; Gosling et
al., 2004). In addition, making changes to the survey was easier, did not require reprinting, and the copy, edit, and sort functionality was improved (Couper, 2005; Gosling
et al., 2004). Web surveys could reach more people in seconds, compared to the length of
time to use traditional methods. In addition, it was easier to judge interest, feedback, and
participation by sending invitations and correspondence electronically. People also
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tended to feel they could be more honest online, since a degree of anonymity was
associated with the Internet, thus resulting in more candid responses (Couper, 2005;
Gosling et al., 2004).
Electronic surveys also presented limitations. For example, access to the Internet
was a hindrance, allowing only those respondents who had access to the technology to
take the survey (Colorado State University, 2010; Parsons, 2007). In addition, distrust of
technology influenced confidence levels and made it difficult for people to trust that the
survey was confidential (Colorado State University, 2010; Parsons, 2007). These factors
limited the sample demographics and confidentiality levels of participants. Parsons
(2007) also noted differences in response rates based on population. Some data showed
that web studies had more missing data compared to paper-based, but other studies
contradicted that finding (Parsons, 2007). Additional issues included people submitting
multiple times and damaging data such as ―widespread dissemination of the URL to flood
the site, and other nefarious behaviors‖ that weakened the integrity of the data (Kraut et
al., 1998; Parsons, 2007). The unfamiliar format of web surveys have caused those with
lower technology skill levels to avoid taking the survey, and different browsers may
display different survey formats. As with anything online, web based surveys have
caused ―survey fatigue‖ and have caused participants to become frustrated (Parsons,
2007). Nevertheless, some researchers suggested there were more positive aspects of
web-based surveys than negative ones (Couper, 2005; Gosling et al., 2004). The potential
of the Internet to conduct research has continued to grow (Mitra, Jain-Shukla, Robbins,
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Champion, & Durant, 2008). Given these strengths and weaknesses, Internet surveys
were still considered suitable for the intended population.
This study enlisted students, faculty, and library professionals at DU, all of whom
had access to email and the Internet via resources on campus. Given this access, the
researcher assumed that the sample population had higher DMT usage abilities compared
to the general population.
Internet survey of data collection efficiently elicited the best response rate
possible from this cohort of students, especially since Millennials preferred email as their
mode of communication (Pew Internet and American Life Project, 2009). The
exponential rate at which Internet and email usage has grown in the US made a webbased approach to this study ideal. Ninety percent of Millennials used the Internet, and in
an educational setting that percentage rose to 96% (Pew, 2010). In addition to the
Millennial college students, faculty and library professionals that serviced those students
and also had ready access to the Internet were also asked to participate in the study.
After the pilot study, data for the main study were collected via
SurveyMonkey.com for data collection and analysis. Collection began on April 26, for
the student instrument and April 27 for the faculty and library professionals instrument.
Both surveys closed in early June, 2011, at the end of the spring quarter. The survey was
disseminated via SurveyMonkey.com. The researcher emailed informed consent, and the
link to the survey instrument to the student, faculty and library professionals on campus.
Participants were assured that responses were confidential; informed consent was
acknowledged after participants clicked on a link with the words ―Continue with survey‖
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and began the survey. A follow-up reminder was sent to the students, faculty, and library
professionals two weeks after the first email, which included a message to disregard the
email if they had already completed the survey. A second reminder email was sent out
one week prior to the end of the quarter to all faculty and library professionals who had
not yet responded to the survey, however, the students only received one email reminder.
Incentives were provided in the form of a lottery for $100 gift cards to Amazon.com.
Two gift cards were offered to the student population and one to the faculty and library
professionals. In addition, each population was also given the chance to enter a drawing
for a new Kindle eBook reader. Each raffle was completely voluntary. Students, faculty,
and library professionals were invited to submit their name and email for a chance to win.
Data analysis. The Statistical Package for the Social Science (SPSS v. 19.0) was
used to analyze all resulting data from the pilot study and main study. For the pilot study,
data from Qualtrics were downloaded in SPSS format and opened in SPSS v. 19.0.
However, SurveyMonkey.com was used for field administration. Factor analysis was run
to determine the structure of the survey instruments. Descriptive statistics were run on
each scale and item, and chi-square tests were conducted to identify differences in
participant groups. Data collected from open-ended items were analyzed by identifying
any patterns that emerged.
Reliability, validity, and factor analysis. To gain a better understanding of how
the survey functioned, a reliability procedure was run on the pilot study data. Because the
items originated from the literature review, the researcher measured the reliability and
validity for each instrument. Therefore, the content validity for both instruments
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originated from the literature review, the description of definitions, and the thematic
interpretation, which stemmed from the researcher‘s inductive analysis of the themes
emerging from the research descriptions. Hence, a number of procedures were used to
determine and improve reliability and validity. The first involved a number of experts
who reviewed the interpretation of items, clarity, and quality of appearance. The content
validity of each survey instrument was also investigated via the use of a content validity
check, pilot test, field test, and statistical evaluation.
Instrument items were used to create scales to aid in the comprehension of
dimensions of the study. Each dimension became a domain, and each domain originated
from sections of the instruments: DMT Use (usage domain), DMT Use and Access
(access and resource), Satisfaction with Learning (satisfaction) and Skill (skill). The
internal consistency of the item responses for each survey was categorized by each scale
and calculated by using Cronbach‘s alpha (Gable & Wolf, 1993).
Section I, the Millennial college student characteristics, was made up of items
from Ramey (2008), which were adapted from the definitions of the seven core traits
assigned to Millennials by Howe and Strauss (2000). As previously mentioned, the
faculty pilot study yielded 6 responses, so no factor analysis was run on that pilot data.
The student instrument yielded at least 49 cases for analysis. An item analysis was run for
each item on the scale (see Table 9). Scale items were deleted based on fit. Scaled items
originated from Section II of the student instrument. All other items were analyzed as
descriptive data.
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Table 9
Descriptive Statistics for Survey Scales-Student Pilot
# of
Scale

N

Items

Alpha

Mean

SD

Attitudes Toward Use

49

4

0.81

6.00

.53

Use

47

6

0.79

9.00

.46

Skills w/Use

47

2

0.80

2.77

.57

Attitudes Toward Skill

49

10

0.82

16.22

.39

Resource/Access

47

6

0.69

11.64

.52

Use for Learning

49

3

0.84

4.69

.73

Satisfaction w/Use

45

3

0.76

5.73

.58

Satisfaction w/Resources/Ac

46

2

0.58

3.74

.55

Note: All scales were built on a 4-point rating scale, where a value of 1.0 indicates strongly agrees and 4.0
indicates strongly disagrees.

According to Creswell (2003), an acceptable level of reliability would yield a
level of .60 or higher. The Satisfaction with Resources scale resulted in a reliability
coefficient of .58. All other scaled items in Section II resulted in an alpha of .60 or
higher, indicating acceptable reliability.
Factor analysis. Darlington (2000) believed factor analysis was best used when
patterns of relationships needed to be identified on several variables. Prior to the factor
analysis, frequency scatter plots of each item were run to determine possible outliers.
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Since most of the data collected were descriptive, kurtosis and skewness were also
examined. This information was included in Appendix J.
Data from the main study were collected using SurveyMonkey.com and analyzed
through the use of SPSS v. 19.0 for Windows. Data analysis procedures included an
exploratory factor analysis to analyze both survey instruments, as well as reliability
coefficients to determine the internal consistency and reliability of the measures. In
addition, each scale and all items were analyzed using descriptive statistics. The primary
research question, ―What is the role of DMT in the college experience of Millennial
college students?‖ was explored using descriptive statistics. Attitudes toward DMT and
use patterns (addressing research question #2) were analyzed using correlation and
regression to determine what relationship existed between attitudes and use. For research
question #3, attitudes and use differences were analyzed through the use of t-tests and
ANOVA. Each factor—age, gender, education, access, skill—were given a score by
domain. Differences between groups (faculty and students) were analyzed through the
use of t-tests. Chi-square (x2) tests were used to compare associations among groups of
respondents. Relationships between variables were analyzed using correlations, and
potential differences between groups were analyzed using nonparametric independent
samples tests. Open-ended items were analyzed and categorized based on the researchers‘
identification of patterns (i.e., emerging trends/themes).
Attitudes toward DMT usage were analyzed using parametric statistics; a factorial
analysis of variance (ANOVA) test was used to compare mean attitudes toward DMT
usage between populations (at the .01 probability level). In addition, an analysis was
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conducted based on parental income, gender, and generation. DMT usage was analyzed
using a factorial ANOVA test to compare mean needs related to the Millennial
population and faculty (at the .01 probability level). Lastly, questions yielding categorical
data were analyzed using a nonparametric statistic, a chi-square (X2) test. Data were also
analyzed by household income, gender, and generation.
Delimitations of study. Every researcher must acknowledge the delimitations
that come with the responsibility of conducting research. The delimitations for this study
included the following: (a) The researcher had some form of bias, (acknowledged as true
in all research). (b) Self-reported data and the opinions of participants at one university
may not be generalizable to other populations. (c) The pilot study was conducted in a
short time frame, and the listserv may have included non-students, alumni, and inactive
emails. (d) University College, the source of the respondents for the pilot data, serviced a
unique population of working adults, who took courses solely online. (e) University
College used a different software delivery system, called E-College, therefore some items
on the survey were not applicable.
The role of the researcher. As in all research, the researcher played a critical
role in collecting and analyzing data for this study, and the following bias or subjectivity
is acknowledged: The researcher has taken several quantitative research courses at both
the master‘s and doctoral levels, and has had work experience in data analysis and
interpretation in her role as an administrator in higher education. The researcher used her
previous coursework to recognize patterns and analyze data for enrollment management
purposes, as well as academic programming and management. In addition, she has served
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as a business systems analyst for a private university in the eastern US. This professional
role allowed the researcher to analyze workflow, conduct business process interviews,
and train users on new educational technologies required for various job functions on
campus.
As the researcher conducted the review of literature on Millennials and DMT, she
felt emotionally connected to a number of assumptions that pervaded the literature. Due
to this emotional connection, the researcher recognized her bias and began keeping a
journal to analyze patterns and stay objective during this study. In order to prevent this
subjectivity and bias from disrupting the data interpretation and analysis, the researcher
asked an objective person who was not connected to the material to reflect and provide
feedback on her journal entries.
Summary
DMT usage is an elusive area in higher education. There is little quantitative
evidence comprehensive enough to make generalizable statements. Developing two
instruments to take a ―snapshot‖ of current DMT usage at DU helped add to the current
knowledge about technology and college students. The student questionnaire was
designed to measure the role of DMT in the college experience. The item pool measured
whether a relationship between attitudes toward DMT and usage existed. The
faculty/library professional questionnaire was designed to measure differences in
attitudes and reported usage between the student population and the faculty/library staff
who provided services for those students.
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The two main objectives of this study were (a) to measure the attitudes about
DMT usage at DU, and (b) to assess how all populations on campus used DMT. The
research questions, research setting, procedure, and population sampling were discussed
in this chapter, and the data analysis procedures were briefly presented. The results of the
study are presented in Chapter Four.
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Chapter Four: Results
Overview
The results of this study are presented in this chapter. First, a description of the
population for the survey field administration, followed by a presentation of the
demographic and descriptive responses is given. Second, the primary research question is
addressed, followed by results from the study, and some interpretation. Third, the
secondary research questions are addressed (Questions 2-5), followed by results and a
discussion of qualitative data.
Demographics
Student population. Two survey instruments were designed to collect data on
DMT use and attitudes toward use, satisfaction, skill, and learning at DU. Data collection
took place during the second half of the spring quarter 2011 and was closed on June 2,
2011. The student survey was sent to 10,473 student emails retrieved from the online
public directory. Of the 10,473 original emails, 19 individuals opted out, and 50 emails
were undeliverable, resulting in a total of 10,404. Of the 10,404 students, 1,218
responded to the survey, however, 185 of these surveys were excluded due to partial
completion. The total number of viable cases was 1,033, which resulted in a response
rate of 10%.
The majority of respondents identified themselves as part of the Millennial
generation. The largest group had birthdates falling within the 1986-1989 range (29.3%),
followed by 1990-1992 (24.1%), and 1982-1985 (22.6%). Generation X respondents
(born 1961-1981) totaled 20.3% of the survey responses. The majority of participants had
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parents with at least an undergraduate degree (31.1%), and 30.6% had parents with
graduate degrees. Modal yearly household income ranged from $76,000–150,000
(35.2%), and 24.5% had household incomes over $150,000. The majority of students
agreed with the characteristics assigned to Millennial college students by authors Howe
and Strauss (2000) as shown in Table 10. The contention that Millennials were ―special‖
was reinforced with the highest percentage of agreement at 62.9%.
Table 10
DU Millennial College Student Characteristics
Characteristic

Strongly
Agrees

Agrees

Disagrees

Strongly
Disagrees

Achieving

233 (19.3%)

630 (52.2%) 296 (24.5%)

48 (4%)

Pressured

376 (31.2%)

655 (54.4%) 148 (12.3%)

26 (2.2%)

Team-Oriented

360 (29.8%)

675 (55.9%) 146 (12.1%)

26 (2.2%)

Confident

135 (11.2%)

682 (56.6%) 356 (29.5%)

33 (2.7%)

193 (16%)

38 (3.1%)

Special

218 (18%)

761 (62.9%)

*Bold faced = highest percentage of respondents.

White (Caucasian non-Hispanic) comprised the majority of respondents (78.7%),
and most (81.3%) were not first generation college students. Over half the respondents
identified themselves as female (65.7%), 33.4% were male. The majority were graduate
students (60.8%), and 39.4% were undergraduates. The undergraduate student
respondents were: Freshman (12.3%), Sophomore (8.6%), Junior (8.0%), and Senior
(10.5%). Table 11 presents the ethnic/racial profile for the student survey population
compared to the overall university population from the fall 2010 end-of-term headcount.
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Table 11
Comparison of Ethnicity/Race Between DU Population and Sample Population

University Total
Black
Hispanic
Asian
Native Hawaiian
American Indian/Alaskan
Multiple
Racial/ethnic minority
White (domestic)
Race/ethnicity unknown
(domestic)

DU (N)

Sample
(N)

%

Student Sample

402

4

Black or African
American

25

2.4

840

8

Hispanic

42

4.1

440

4

Asian or Pacific
Islander

38

3.7

17

0

International students

18

1.7
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1

American
Indian/Alaskan

7

0.7

200

2

Multi-racial

47

4.5

1,990

18

Other

6

0.6

8,082

74

White (Caucasian
Non-Hispanic)

816

79

813

7

38

3.7

Chose not to answer

%

The majority of students who responded were enrolled full-time at DU (84.1%),
and 44.7% identified themselves as attending K-12 schools located in the urban fringe
with populations of at least 25,000. Most participants were attending programs in the
Arts, Humanities & Social Sciences, followed closely by programs in the Daniels College
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of Business. A breakdown of the responses by student academic program is presented in
Table 12.
Table 12
DU Student Responses by School or College
College

Percentage N

Arts, Humanities & Social Sciences

27.8 272

Daniels College of Business

20.7 203

Graduate School of Social Work

8.6

84

Josef Korbel School of International Studies

13.6 133

Morgridge College of Education

13.5 132

Natural Science and Mathematics

9.2

90

Sturm College of Law

7.8

76

School of Engineering

4.6

45

School of Professional Psychology

2.5

24

Women‘s College

3.8

37

*Bold faced = highest percentage of respondents.
The majority of student respondents indicated that they attended public school for
their K-12 education (79.3%). DMT ownership indicated that the majority of students
owned laptops (82.2%) and did not own tablets (89%) or e-Book readers (82%). The
majority owned smart phones (62.9%) and were not pursuing a major or minor in
technology (82.9%). Future educational aspirations included obtaining a graduate degree
(65.1%) or obtaining a professional degree such as a JD, MD, or DDS (21.1%).
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Prior to reliability or factor analysis, descriptive statistics were generated on the
student population, as shown in Table 13.
Table 13
Descriptive Statistics for Student Survey
Factor

N

Mean

F1–General use

1031

3.45

.42

-.80

1.1

F2–Use for learning

1031

3.17

.55

-.63

.77

F3–BlackBoard skills

1019

3.28

.61

-.71

.49

F4–Satisfaction with resources

1002

2.81

.48

-.51

1.1

F5–Social networking

1022

2.83

.52

-.36

1.0

F6–WebCentral skills

994

3.26

.64

-.82

.96

1028

3.23

.64

-.75

.46

F8–DMT efficiency

997

3.02

.61

-.32

.18

F9–Satisfaction with library
resources

982

2.96

.54

-.48

1.5

F7–Attitudes toward use

86

SD

Skewness

Kurtosis

Factor Analysis and Reliability for Student Survey
An exploratory factor analysis was used to identify underlying constructs for the
student data set. The Keyser-Meyer-Olkin (KMO) index of sampling adequacy was found
to be adequate at .92. A principal components extraction with varimax rotation was
performed. For final item identification, only those questions that loaded at .5 or greater
on each factor were selected. A total of 11 factors emerged, however, after careful
examination 2 were dropped because they only held one item each (Appendix J). One
question was about ethics: ―It is wrong to paste information from the Internet into my
papers and submit it as my own.‖ The other factor contained 1 question on website skills:
―I am comfortable with my ability to create a website.‖ Both items had no cohesion with
other items and could not measure ethics or website skills individually.
The final 9 factors each contained 2 or more items. Reliability item analyses were
performed on each factor. The General use factor (Factor 1), included questions about
what DMT was used for and gauged how comfortable people were using DMT. The Use
for learning factor (Factor 2) included questions about how DMT affected learning,
efficiency, and satisfaction. The Blackboard (BB) skills factor (Factor 3) included
questions about comfort using Blackboard. The Satisfaction with resources factor (Factor
4) included questions about level of satisfaction with the use of DMT at DU and Web 2.0
in the library at DU. The Social networking use factor (Factor 5) included questions
about whether social networking kept people connected to friends and family, and helped
students connect to employers.

87

The WebCentral (WC) skills factor (Factor 6) included questions about how
comfortable people felt using features in WebCentral and accessing student information.
The Attitudes toward use factor (Factor 7), included questions related to the use of DMT
overall, such as its importance in higher education and in the classroom to promote
learning. The DMT efficiency factor (Factor 8), included questions soliciting opinions
about whether DMT made users more efficient, and if using DMT was necessary for
success as a college student at DU. Satisfaction with library resources factor (Factor 9),
included questions to gauge respondents‘ level of satisfaction with DMT use in the
library at DU. Table 14 shows the final 9 factors used to operationalize the constructs for
the study. The factors with the highest level of reliability were BlackBoard skills (alpha
at .89), Use for learning and WebCentral skills (both with an alpha of .88). A breakdown
of the items included in each factor is provided in Appendix K. Student scores were
created by computing a mean for each factor, described in the procedure section of the
study.
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Table 14
Reliability of Factors Derived from Student Survey
Factor

# Cases

N

Alpha

Mean

SD

972

8

.84

3.44

.42

1006

7

.88

3.17

.55

F3–BlackBoard Skills

968

5

.89

3.28

.60

F4–Satisfaction with resources

954

6

.80

2.81

.47

F5–Social networking Use

982

6

.76

2.83

.52

F6–WebCentral skills

994

3

.88

3.26

.64

F7–Attitudes toward use

1028

3

.80

3.23

.64

F8–DMT efficiency

997

3

.74

3.02

.61

F9–Satisfaction with library resources

982

2

.72

2.96

.54

F1–General use
F2–Use for learning

*Bold faced = factors with the highest level of reliability.

Faculty population. The faculty survey was sent to 294 full, associate, and
assistant professors on campus, and any library professional listed in the DU public
directory or DU Portfolio. Of the 294 emails sent, 59 individuals responded, a 20%
response rate. As of fall 2010, 90% of the full-time appointed faculty had terminal
degrees and 48% had tenure. Only two library professionals responded, so their surveys
were dropped from the study due to the low response rate.
The highest level of education for faculty members was a graduate degree
(66.1%) or professional degree (JD, MBA, DDS) 32.2%. Over half were born between
1961–1981 (57.9%), and 39% had been teaching in higher education for 20 or more
years. The majority of faculty respondents (76.3%) identified themselves as White
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(Caucasian non-Hispanic). The remainder identified themselves as follows: Black or
African American (3.4%), American Indian or Alaska Native (1.7%), Asian or Pacific
Islander (3.4%), Hispanic origin (5.1%), International (3.4%), and 6.8% chose not to
answer.
Faculty respondents were nearly equal in their agreement and disagreement
(50.9%) with the statement ―the Millennial generation makes the best use of DMT.‖
Faculty responses from the Millennial characteristic questions on the survey indicated
they disagreed that Millennial college students were special (66.7%), team-oriented
(52.8%), conventional (55.6%), independent (54.7%), or creative (53.7%). Faculty agreed
that Millennial college students were sheltered (51.9%), confident (63.0%), pressured
(66.0%), achieving (55.6%), and tech-savvy (55.4%). The results are presented in Table
15.
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Table 15
Millennial College student characteristics-Faculty responses
Characteristics of
Millennials

Strongly
Agrees

Agrees

Disagrees

Strongly
Disagrees

Special

1.9% (1)

25.9% (14)

66.7% (36)

5.6% (3)

Sheltered

22.2% (12)

51.9% (28)

24.1% (13)

1.9% (1)

Confident

9.3% (5)

63.0% (34)

27.8% (15)

0.0%

Team-Oriented

1.9% (1)

41.5% (22)

52.8% (28)

3.8% (2)

Conventional

9.3% (5)

35.2% (19)

55.6% (30)

0.0%

Pressured

17.0% (9)

66.0% (35)

15.1% (8)

1.9% (1)

Achieving

1.9% (1)

55.6% (30)

37.0%( 20)

5.6%(3)

Independent

1.9% (1)

34.0% (18)

54.7% (29)

9.4% (5)

Creative

1.9% (1)

40.7% (22)

53.7% (29)

3.7% (2)

35.7% (20)

55.4% (31)

8.9% (5)

0.0%

Tech-savvy

*Bold faced = highest percentage of respondents.
Over half the faculty participants identified themselves as personal computer
owners (64.3%), and the majority owned a laptop (62.7%). Over half of faculty owned a
smart phone (53.4%), however, most (69.5%) did not own a tablet, and over half (59.3%)
did not own e-Book Readers. Responses by school or college indicated that the majority
of the respondents were from Arts, Humanities, & Social Sciences and Natural Science
and Mathematics. Details by school are provided in Table 16.
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Table 16
DU Faculty Responses by School or College
College

Percentage

N

Arts, Humanities & Social Sciences

31%

18

Daniels College of Business

8.6%

5

DU/Iliff Joint program

3.4%

2

Graduate School of Social Work

5.2%

3

–

–

Lamont School of Music

3.4%

2

Morgridge College of Education

6.9%

4

Natural Science and Mathematics

19%

11

School of Engineering

5.2%

3

Sturm College of Law

15.5%

9

School of Professional Psychology

5.2%

3

Women‘s College

3.4%

2

Josef Korbel School of International Studies

*Bold faced = highest percentage of respondents.
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Factor Analysis and Reliability for Faculty Survey
A factor analysis could not be run on faculty data due to the low response rate
(n=57). The procedure for the creation of faculty scores is detailed later in this chapter.
The Role of DMT in the College Experience
The primary research question was ―What is the role of DMT in the college
experience of Millennial college students? Exploration of the use and attitudes toward
DMT created a profile of assumed usage at DU. Interestingly, the majority of respondents
indicated use of DMT was less in high school than in college (85.9%). Respondents also
noted that they had been using the Internet since middle school (36%) or grade school
(32.4%). The top five purposes students used DMT were as follows:
1. Email personal (97.5%)
2. Email schoolwork (94.6%)
3. Research (95.6%)
4. Information retrieval (94.5%)
5. News (91.7%).
Other DMT used by students included Adobe Photoshop® and other media arts software.
Students used the Internet over other information sources because it was faster to
retrieve information (92.2%), easier to access information (90.4%), and more convenient
to access information (89.0%). The majority of the participants indicated that they
learned how to use the Internet on their own (66.2% were self-taught). Responses
indicted that the majority of students learned Blackboard (61.7%), WebCentral (76.8%),
and Web 2.0 technologies (70.5%) on their own.
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Patterns of DMT use showed that DMT was used constantly by 44.3% for
educational purposes and by 64.6% for personal purposes. Most students indicated they
used DMT at home (44.9%) and everywhere they went (44.4%). Laptops were used most
often (78.8%), over Smart phones, PCs, or Tablets. Most respondents felt they were
adequately prepared to use DMT in K-12 (55.5%) and at home (65.2%). A strong
majority (90.6%) indicated they used social networking sites. Credibility of information
on the Internet was determined by reputation of source (93.6%), educator, instructor, or
librarian recommendation (63.6%). Just over half (53.2%) indicated that they determined
credibility by comparing with other sources first.
Faculty DMT use. Responses indicated 44.1% of faculty used DMT constantly
for educational purposes and 59.3% used DMT constantly for personal reasons. DMT
was most often used ―everywhere‖ by 45.8%. Faculty indicated they learned to use the
Internet on their own (86.4% were self-taught), but 30.5% learned to use Blackboard with
institutional support, while 45.8% were self-taught. The majority of faculty also learned
to use WebCentral on their own (86.4%), and 63.2% were self-taught Web 2.0 users.
Over half (66.7%) of the faculty participants learned new educational technology
independently, and 86.4% used the Internet over other information sources because it was
faster to retrieve information, more convenient (83.1%), and easier to access (81.4%).
The majority (78%) reported that they used social networking sites, and determined the
credibility of the information on the Internet by reputation of sources (98.3%). Faculty
and students both used DMT constantly (over 44% for both populations), and 59.3% of
faculty versus 64.6% of students used the Internet constantly for personal use. The
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majority of faculty (66.7%) were self-taught with DMT, which closely matched the
66.2% of students who reported being self-taught. Faculty and students also agreed on the
top three reasons to use the Internet (faster, more convenient, and easy to access).
Chi square tests examined faculty and student individual ownership/use of PCs,
laptops, tablets, and e-Book readers. Results indicated no difference in ownership and use
of laptops and smart phones between groups. Fisher‘s exact test was significant at the
p<.01 level, indicated a difference between faculty and student groups in the PC, tablets,
and eBook reader categories (see Table 17). Faculty owned more items than students in
these categories.
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Table 17
Results of Chi-Square Tests Between Student and Faculty DMT Use
DMT

Value

df

p (2-sided)

PC

17.9

1

<.001

Laptop

0.07

1

.79

Tablet

21.7

1

<.001

e-Book Reader

17.8

1

<.001

Smart Phone

1.96

1

.16

Relationship Between Attitudes and Use of DMT
The second research question explored the relationship between attitudes toward
DMT and use for Millennial college students with the question ―What relationship exists,
if any, between attitudes toward DMT and use of DMT for Millennial college students?‖
Correlations were computed between attitudes toward DMT and use for
Millennial college students. The two most highly correlated variables with Attitudes
toward use (Factor 7) were Use for learning (Factor 2), and DMT efficiency (Factor 8).
The weakest relationships were with Social networking, BlackBoard, and WebCentral
skills factors. While all factors were statistically significant, the relationship was not
considered meaningful because it was weak. Table 18 shows the correlation coefficients
for each factor.
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Table 18
Relationship Between DMT Attitudes Toward Use by Factor for Millennials
Factor

General
Use

BlackBoard
Social
WebCentral
Skills
Networking
Skills

DMT
Efficiency

Use for
learning

r

.493**

.236**

.407**

.193**

.584**

.642**

N

1026

1014

1017

989

993

1026

**p < 0.01 level (2-tailed). Bold faced = factors with the highest correlations.

Generational Differences by Gender, Education, and Parental Income
The third research question was ―Are there differences in the attitudes and use of
DMT for the Millennial college student generational cohort by gender, education, or
parental income?‖
Two-way ANOVAs were performed on each of the 9 factors, however, no
statistically significant interactions with generational cohort by gender were revealed and
there were no main effects of gender. A statistically significant main effect was found for
generation cohort, p < .01, for General Use and for Blackboard Skills (Table 19).
However, the effect sizes were .018 and .012, indicating a small effect. Post hoc
comparisons of generational cohort groups are provided in Table 25.
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Table 19
Results of Test of Interaction for 2-way ANOVA for Gender by Factor
F

p

Partial Eta
Squared

General Use Factor
Generations
Gender

6.1

<.001

.018

5.8

.02

.006

Generations by Gender

.06

.98

.000

Non-Millenials
Female
Male
1982-1985
Female
Male
1986-1989
Female
Male
1990-1992
Female
Male

N

Mean

152
85

3.33
3.41

150
78

3.41
3.49

207
94

3.50
3.57

160
85

3.45
3.50

151
82

3.26
3.06

149
76

3.24
3.39

206
93

3.35
3.35

158
84

3.31
3.29

BlackBoard Skills Factor

Generations
Gender
Generations by Gender

4.1
.23
2.9

.01
.63
.03

Non-Millennials
Female
Male
1982-1985
Female
Male
1986-1989
Female
Male
1990-1992
Female
Male
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.012
.000
.009

Table 19 continued

Satisfaction with resources Factor
Generations
Gender
Generations by Gender
Non-Millennials
Female
Male
1982-1985
Female
Male
1986-1989
Female
Male
1990-1992
Female
Male
Social networking Factor
Generations
Gender
Generations by Gender
Non-Millennials
Female
Male
1982-1985
Female
Male
1986-1989
Female
Male
1990-1992
Female
Male

F

p

Partial
Eta
Squared

.31
4.9
.07

.82
.03
.98

.001
.005
.000

2.2
4.7
.31

.09
.03
.82
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N

Mean

150
82

2.87
2.78

147
75

2.82
2.75

200
90

2.83
2.74

156
84

2.83
2.78

148
85

2.84
2.76

151
77

2.79
2.72

206
94

2.89
2.86

157
84

2.90
2.78

.006
.005
.001

Table 19 continued

WebCentral skills Factor
Generations
Gender
Generations by Gender
Non-Millennials
Female
Male
1982-1985
Female
Male
1986-1989
Female
Male
1990-1992
Female
Male
Attitudes toward use Factor
Generations
Gender
Generations by Gender
Non-Millennials
Female
Male
1982-1985
Female
Male
1986-1989
Female
Male
1990-1992
Female
Male

F

p

Partial Eta
Squared

2.3
2.6
.43

.08
.11
.73

.007
.003
.001

1.4
.68
.22

.24
.41
.89
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N

Mean

146
80

3.26
3.23

147
73

3.25
3.09

200
91

3.31
3.26

154
85

3.36
3.31

152
85

3.22
3.19

150
78

3.22
3.13

206
94

3.27
3.27

159
85

3.29
3.27

.004
.001
.001

Table 19 continued

DMT efficiency Factor
Generations
Gender
Generations by Gender
Non-Millennials
Female
Male
1982-1985
Female
Male
1986-1989
Female
Male
1990-1992
Female
Male
Satisfaction with Library Factor
Generations
Gender
Generations by Gender
Non-Millennials
Female
Male
1982-1985
Female
Male
1986-1989
Female
Male
1990-1992
Female
Male

F

p

Partial Eta
Squared

1.9
1.8
.78

.12
.18
.51

.006
.002
.002

1.9
.18
1.2

.13
.68
.33
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N

Mean

147
82

2.92
3.06

144
78

2.99
2.96

200
91

3.03
3.12

156
82

3.07
3.09

141
78

3.01
3.06

146
75

2.93
2.98

197
91

2.93
2.90

154
82

3.00
2.88

.006
.000
.004

Table 19 continued

Use for learning Factor
Generations
Gender
Generations by Gender
Non-Millennials
Female
Male
1982-1985
Female
Male
1986-1989
Female
Male
1990-1992
Female
Male

F

p

Partial Eta
Squared

1.3
.004
.54

.28
.95
.65

.004
.000
.002

N

Mean

152
85

3.19
3.19

151
78

3.14
3.09

206
94

3.16
3.23

160
85

3.22
3.19

Results of the ANOVAs for parental education by generational cohort (Table 20)
indicated no statistically significant interactions between cohort and parental education,
no main effects of parental education, and significant main effects of generational cohort
for General use, Social networking, and DMT efficiency, p < .01. Effect sizes were all
small. Post hoc tests of generational cohort differences are listed in Table 25.
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Table 20
Results of Test of Interaction for 2-way ANOVA for Parental Education by Cohort

F
General use Factor
Generations
Parental Education
Generations by Parental Education
Non-Millenials
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1982-1985
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1986-1989
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1990-1992
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)

5.1
0.3
2.2
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p

Partial
Eta
Squared

<.001
.82
.02

.016
.001
.021

N

Mean

52
60
76
28

3.31
3.42
3.35
3.37

42
68
75
38

3.54
3.45
3.44
3.27

40
103
92
45

3.43
3.46
3.60
3.57

40
89
67
34

3.55
3.45
3.44
3.47

Table 20 continued

BlackBoard Skills Factor
Generations
Parental Education
Generations by Parental Education
Non-Millennials
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1982-1985
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1986-1989
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1990-1992
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)

F

p

Partial
Eta
Squared

2.1
0.2
1.0

.09
.89
.41

.007
.001
.010
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N

Mean

51
60
73
28

3.12
3.22
3.24
3.13

41
68
74
37

3.35
3.29
3.26
3.30

40
101
92
45

3.20
3.30
3.42
3.36

39
88
66
34

3.33
3.37
3.18
3.29

Table 20 continued

Satisfaction with resources Factor
Generations
Parental Education
Generations by Parental Education
Non-Millennials
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1982-1985
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1986-1989
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1990-1992
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)

F

p

Partial
Eta
Squared

.41
.39
1.8

.74
.76
.06

.001
.001
.018
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N

Mean

49
59
75
28

2.73
2.81
2.90
2.92

40
66
73
37

2.88
2.86
2.67
2.82

38
101
88
44

2.78
2.84
2.81
2.74

39
88
66
32

2.91
2.79
2.79
2.85

Table 20 continued

Social networking Factor
Generations
Parental Education
Generations by Parental Education
Non-Millennials
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1982-1985
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1986-1989
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1990-1992
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)

F

p

Partial
Eta
Squared

3.8
1.3
0.5

.01
.28
.84

.012
.004
.005

106

N

Mean

52
59
75
26

2.81
2.73
2.80
2.73

42
68
75
38

2.83
2.77
2.76
2.68

40
103
91
45

2.89
2.82
2.93
2.91

39
87
67
34

3.02
2.83
2.82
2.89

Table 20 continued

WebCentral skills Factor
Generations
Parental Education
Generations by Parental Education
Non-Millennials
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1982-1985
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1986-1989
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1990-1992
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)

F

p

Partial
Eta
Squared

0.7
1.1
1.1

.58
.37
.33

.002
.006
.017

107

N

Mean

51
58
69
27

3.22
3.30
3.21
3.27

38
66
74
36

3.40
3.20
3.09
3.15

40
96
91
44

3.24
3.24
3.36
3.23

39
86
66
33

3.47
3.38
3.19
3.32

Table 20 continued

Attitudes toward use Factor
Generations
Parental Education
Generations by Parental Education
Non-Millennials
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1982-1985
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1986-1989
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1990-1992
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)

F

p

Partial
Eta
Squared

2.0
1.6
.82

.11
.19
.59

.006
.005
.008

108

N

Mean

52
60
77
28

3.23
3.12
3.23
3.21

42
67
76
38

3.36
3.17
3.13
3.13

40
102
92
45

3.20
3.24
3.33
3.34

40
88
67
34

3.48
3.22
3.28
3.33

Table 20 continued

DMT efficiency Factor
Generations
Parental Education
Generations by Parental Education
Non-Millennials
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1982-1985
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1986-1989
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1990-1992
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)

F

p

Partial
Eta
Squared

4.3
1.5
1.3

.01
.22
.22

.014
.005
.013

109

N

Mean

50
58
73
26

3.03
2.97
2.96
2.73

41
66
73
37

3.15
2.99
2.91
2.82

39
100
88
44

2.97
3.03
3.13
3.06

37
88
65
33

3.23
3.06
3.06
3.18

Table 20 continued

Satisfaction With Library Factor
Generations
Parental Education
Generations by Parental Education
Non-Millennials
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1982-1985
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1986-1989
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1990-1992
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)

F

p

Partial
Eta
Squared

1.1
2.1
1.2

.34
.10
.30

.004
.007
.012

110

N

Mean

47
54
71
26

2.98
3.00
3.04
3.02

41
65
72
37

3.00
3.09
2.82
2.89

40
98
87
44

2.96
2.90
2.90
2.91

38
88
65
32

3.12
3.00
2.86
3.00

Table 20 continued

Use for learning Factor
Generations
Parental Education
Generations by Parental Education
Non-Millennials
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1982-1985
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1986-1989
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)
1990-1992
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Degree (JD, MD, DDS)

F

p

Partial
Eta
Squared

2.2
1.9
1.3

.08
.13
.22

.007
.006
.013

N

Mean

52
59
77
28

3.21
3.16
3.22
3.08

42
68
76
38

3.26
3.15
3.10
2.96

40
103
91
45

3.21
3.07
3.26
3.20

40
89
67
34

3.34
3.18
3.17
3.33

Results of the ANOVAs for parental income by age cohort (Table 21) indicated a
statistically significant main effect of generational cohort for the General use factor,
p < .01, with a small effect size. No other effects were statistically significant.
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Table 21
Results of Test of Interaction for 2-way ANOVA for Parental Income by Factor

General use Factor
Generations
Parental Income
Generations by Parental Income
Non-Millenials
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1982-1985
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1986-1989
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1990-1992
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

F

P

Partial
Eta
Squared

6.0
3.1
1.5

<.001
.03
.14

.018
.009
.014
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N

Mean

58
58
72
41

3.20
3.32
3.52
3.39

30
57
82
60

3.41
3.47
3.40
3.46

37
63
109
85

3.48
3.52
3.54
3.53

45
53
90
59

3.41
3.42
3.49
3.53

Table 21 continued

BlackBoard Skills Factor
Generations
Parental Income
Generations by Parental Income

F

p

Partial
Eta
Squared

2.4
2.4
1.2

.07
.07
.27

.007
.007
.011

Non-Millennials
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1982-1985
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1986-1989
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1990-1992
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

113

N

Mean

57
57
70
41

2.98
3.22
3.31
3.19

30
56
80
60

3.42
3.21
3.31
3.27

36
63
108
85

3.13
3.43
3.38
3.34

45
52
88
59

3.21
3.25
3.37
3.33

Table 21 continued

Satisfaction with resources Factor
Generations
Parental Income
Generations by Parental Income
Non-Millennials
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1982-1985
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1986-1989
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1990-1992
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

F

p

Partial
Eta
Squared

.30
.30
.90

.85
.84
.52

.001
.001
.008

114

N

Mean

57
56
70
42

2.76
2.84
2.85
2.89

29
55
80
58

2.80
2.81
2.80
2.77

36
62
104
81

2.84
2.83
2.81
2.76

44
53
87
58

2.93
2.71
2.85
2.78

Table 21 continued

Social networking Factor
Generations
Parental Income
Generations by Parental Income
Non-Millennials
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1982-1985
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1986-1989
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1990-1992
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

F

p

Partial Eta
Squared

2.6
1.2
1.3

.05
.31
.22

.008
.004
.012
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N

Mean

58
56
70
42

2.65
2.86
2.94
2.73

30
57
83
59

2.77
2.70
2.80
2.78

37
62
109
85

2.89
2.89
2.88
2.90

43
52
89
59

2.82
2.78
2.86
2.95

Table 21 continued

WebCentral skills Factor
Generations
Parental Income
Generations by Parental Income
Non-Millennials
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1982-1985
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1986-1989
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1990-1992
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

F

p

Partial Eta
Squared

1.4
.50
.80

.25
.70
.58

.004
.002
.008

116

N

Mean

56
54
68
39

3.18
3.26
3.28
3.34

29
55
80
56

3.32
3.26
3.18
3.08

34
62
106
83

3.21
3.39
3.31
3.24

43
53
87
58

3.43
3.30
3.34
3.27

Table 21 continued

Attitudes toward use Factor
Generations
Parental Income
Generations by Parental Income
Non-Millennials
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1982-1985
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1986-1989
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1990-1992
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

F

p

Partial Eta
Squared

1.4
1.5
.30

.25
.21
.98

.004
.005
.003

117

N

Mean

58
58
71
42

3.17
3.16
3.26
3.26

30
56
83
60

3.14
3.18
3.15
3.25

37
63
109
84

3.18
3.22
3.25
3.41

45
52
90
59

3.28
3.29
3.26
3.34

Table 21 continued

DMT efficiency Factor
Generations
Parental Income
Generations by Parental Income
Non-Millennials
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1982-1985
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1986-1989
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1990-1992
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

F

p

Partial Eta
Squared

1.7
2.6
.40

.15
.05
.93

.006
.008
.004
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N

Mean

58
54
69
40

2.94
2.89
3.05
3.07

30
56
79
58

2.96
2.91
2.97
3.05

37
63
104
80

2.92
3.07
3.08
3.11

43
52
87
58

3.06
3.01
3.06
3.22

Table 21 continued

Satisfaction with Library Factor
Generations
Parental Income
Generations by Parental Income

F

p

Partial Eta
Squared

1.2
.80
.90

.31
.52
.46

.004
.002
.009

N

Mean

56
54
65
39

2.97
3.05
3.02
3.04

Non-Millennials
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1982-1985
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1986-1989
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

29
55
81
56

2.86
3.00
2.94
2.96

36
61
103
81

3.03
2.89
2.93
2.88

1990-1992
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

44
52
85
57

3.07
3.08
2.93
2.83
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Table 21 continued

Use for learning Factor
Generations
Parental Income
Generations by Parental Income
Non-Millennials
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1982-1985
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1986-1989
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000
1990-1992
$21,000-$40,000
$41,000-$75,000
$76,000-$150,000
Over $150,000

F

p

Partial Eta
Squared

1.4
2.1
.90

.23
.10
.49

.004
.006
.009

N

Mean

58
57
72
42

3.06
3.25
3.31
3.11

30
57
83
60

2.99
3.09
3.15
3.19

37
63
109
84

3.14
3.22
3.17
3.22

45
53
90
59

3.16
3.14
3.22
3.31

Faculty and Student Group Comparison
The fourth research question was ―Are there differences in attitudes and reported
use of DMT between Millennial college students and the faculty and library staff who
provide services to those students?‖ Faculty scores were created from the student scores
using analogous survey items on each scale. Reliability was tested after common factor
items were identified from the student data set. Nine factors emerged. Reliability analyses
were run on each factor. Satisfaction with library resources was dropped because it only
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had one parallel item. Factors 4 (Satisfaction with resources at DU) and 5 (Social
networking) were dropped due to a low level of reliability (< .31 for faculty). Attitudes
toward use had the highest level of reliability for both groups (.90 for faculty and .80 for
students). DMT efficiency had the lowest acceptable level of reliability (.66 for faculty
and .56 for students). The results are listed in Tables 22 and 23.
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Table 22
Reliability Analysis on Faculty Survey-Analogous Items for Faculty
Factor

# Cases

N

Alpha

Mean

SD

General use

56

5

.79

3.20

.54

Use for learning

53

4

.78

2.88

.57

BlackBoard Skills

52

3

.89

3.24

.73

Satisfaction with resources

49

2

.31

2.78

.53

Social networking

48

2

.29

2.99

.45

WebCentral skills

56

2

.79

3.10

.69

Attitudes toward use

57

3

.90

3.12

.77

DMT efficiency

55

2

.66

2.88

.81

-

-

-

-

-

Satisfaction with Library

*Bold faced = factors with the highest reliability.
Student factors were re-tested for reliability using items analogous on the student
and faculty instruments. The WebCentral skills factor emerged with the highest level of
reliability, with an alpha of .84. Use for learning and BlackBoard skills factors both
emerged with an alpha of .82. Results are presented in Table 23.
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Table 23
Reliability Analysis on Student Survey-Analogous Items for Student
Factor

# Cases

N

Alpha

Mean

SD

992

5

.77

3.47

.44

1016

4

.82

3.16

.59

BlackBoard skills

992

3

.82

3.24

.64

Sat with Res

980

2

.43

2.81

.52

Social networking

1015

2

.53

3.15

.58

WebCentral skills

1006

2

.84

3.25

.67

Attitudes toward use

1028

3

.80

3.24

.64

DMT efficiency

1005

2

.56

3.01

.63

Sat with Library

-

-

-

-

-

General use
Use for learning

*Bold faced = factors with the highest reliability.
Chi-square and t-tests were used to analyze any associations or differences in
means between the student and faculty groups. The assumption of homogeneity of
variance was examined using Levene‘s Test. No significant violations were identified.
Faculty had a lower mean on the Use for learning factor, and students were higher than
faculty in this area, with a large effect size. This supports the hypothesis that faculty may
not want to use DMT in the classroom as much as students want to use it. A statistically
significant difference was also found on General use, with a lower faculty than student
group mean, again with a large effect size.
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Table 24
Comparison of Factors between Student and Faculty Groups

t
General use

4.40

p

Partial
Eta
Squared

<.001

.26

SD
N

Mean

Student

1028

3.47

.44

Faculty

57

3.20

.54

Student

1031

3.16

.59

Faculty

53

2.89

.56

Student

992

3.24

.64

Faculty

52

3.23

.73

Student

1006

3.25

.66

Faculty

56

3.09

.69

Student

1028

3.24

.64

Faculty

57

3.12

.77

Student

1005

3.02

.63

Faculty

55

2.87

.81

Use for learning

BlackBoard skills

WebCentral skills

Attitudes toward use

DMT efficiency

3.30

.004

1.70

1.40

1.60

.001

.997

.095

.174

.104
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.23

.01

.12

.08

.10

Generational Differences with Use
The fifth and final research question was ―Are there differences in attitudes and
reported use of DMT by generation of college students?‖ Assumption of homogeneity of
variance was examined using Levene‘s Test. No significant violations were identified at
the p < .001 level. A one-way analysis of variance was run on 9 factors, which resulted in
only one significant result (p < .01). The General use factor was significant, with a lower
mean for non-Millenials. Post hoc multiple comparisons using Scheffé‘s procedure
identified one significant difference between Millennial groups for General use. Nonmillennials were significantly lower than the 1986–1989 Millennials. However, with an
effect size (partial Eta squared) of .021, the effect was small. The results are presented in
Table 25.
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Table 25
DMT Use- Differences by Generational Cohort
Factor

General use
Non-Millenials
1982-1985
1986-1989
1990-1992
BlackBoard skills
Non-Millennials
1982-1985
1986-1989
1990-1992
Satisfaction with resources
Non-Millennials
1982-1985
1986-1989
1990-1992
Social networking
Non-Millennials
1982-1985
1986-1989
1990-1992
WebCentral skills
Non-Millennials
1982-1985
1986-1989
1990-1992

N

Mean

SD

240
232
302
249

3.35
3.43
3.52
3.47

.47
.41
.40
.38

236
229
300
246

3.19
3.28
3.35
3.30

.68
.56
.59
.59

235
225
291
244

2.84
2.80
2.80
2.81

.46
.47
.48
.50

236
232
301
245

2.80
2.76
2.90
2.86

.55
.51
.52
.51

228
223
292
243

3.30
3.19
3.29
3.33
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.65
.66
.65
.60

Partial
Eta
Squared
.021

F.

p

7.4

<.001

.009

2.9

.03

.001

.36

.78

.008

2.6

.05

.006

2.1

.11

Table 25 continued
Factor

N

Attitudes toward use
Non-Millennials
1982-1985
1986-1989
1990-1992
DMT efficiency
Non-Millennials
1982-1985
1986-1989
1990-1992
Satisfaction with library resources
Non-Millennials
1982-1985
1986-1989
1990-1992
Use for learning
Non-Millennials
1982-1985
1986-1989
1990-1992

Mean

SD

240
232
301
248

3.21
3.18
3.27
3.29

.72
.60
.64
.56

231
226
292
242

2.96
2.97
3.06
3.08

.66
.61
.61
.54

224
289
240

2.95
2.92
2.96

.51
.55
.58

240
233
301
249

3.19
3.12
3.18
3.20

Partial
Eta
Squared
.005

F.

p

1.5

.20

.008

2.5

.06

.005

1.7

.16

.003

1.2

.32

.56
.56
.56
.51

Qualitative Analysis for Student Survey
An open-ended question on the survey asked ―Please describe any other digital
media technology you use that was not mentioned in this survey. Specify how and why
you use this technology and if it is for educational or personal reasons. Thank you!‖ The
majority of respondents indicated they did not use any other technology (N/A or none, n=
13). Apple products such as an iPad, iPhone, or iPod, iPod Touch were frequently
mentioned. Several questions might have appeared to be biased toward users of personal
computers running a Windows operating system. Therefore, some Apple users indicated
their use preferences by differentiating between an iPad and an e-Reader. The
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researchers‘ intent was to avoid brand name bias, but it appeared that it did make a
difference to users, especially since there was no generic name for a device in this regard.
Overall, most smart phone or tablet users noted they preferred to carry smaller devices
rather than a ―5 lb. laptop.‖
Kindle and Nook were also mentioned, because they offered cheaper textbook
download options to users. Personal digital cameras, HD video cameras, and smart pens,
as well as Xbox 360 and other gaming devices were mentioned. Specific workout
equipment software for snowboarding and exercise performance was noted. A few
respondents indicated they did not use other technology because they did not own them
or ―because cannot afford them at home.‖
Opinions about DMT ranged from extreme elation to concern about distraction.
One student responded as follows:
DU, in my opinion, is at the forefront in its use of DMT. I use DMT constantly. It
is the best source for influence, news, relations and what is relevant and important
to me. The power to create leverage through DMT is phenomenal. I would
appreciate more training programs and teamwork in the library. I would also
appreciate teachers who are passionate. PPT [PowerPoint] is a tool, not something
you read nonchalantly. Lectures should be on subjects that the teacher is
passionate about. The teacher is there to inspire and put on a show. He is not there
to drill info into student's heads. Most information exchange occurs by firing up
the passions of its students and the students go out and learn what they want to.
Thank you so much for caring about this topic. It is very meaningful to me. I hope
DU continues to improve and remains at the forefront of this area. It is absolutely
imperative to create a future where the US has a competitive education system
and remains the best country in the world.
In this quote, there was a shift from students‘ opinion on DMT use, to the effect
of DMT on teaching in the classroom, specifically as it related to Microsoft PowerPoint
use. In addition, the students‘ feelings about a desire for more training in the library at
DU were expressed. DMT appeared meaningful to students as a powerful classroom tool,
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if used appropriately. Another concern that students expressed fervently was laptop use,
as in this example from one respondent:
I really want to take to task the issue of professors preventing students from using
laptops in a classroom. I think this is a reprehensible policy set out because of
some student's inability to stay focused. This hampers everyone else though. For
instance, since I have taken such extensive notes throughout my undergrad, I'm
able to reference those notes on a regular basis with my laptop in my graduate
classes at Korbel. If professors really want to address the usage of the internet,
why not install Wi-Fi black out boxes or figure out some alternative for
temporarily disabling Wi-Fi access during class periods?
Other comments demonstrated a shift from a positive outlook with DMT to a
more negative one. One student mentioned ―People are constantly distracted by DMT in
the classroom. Without a structure for students to interact digitally about course material
during class the technology hurts more than helps.‖ This student seemed conflicted by a
lack of structure concerning DMT use in the classroom, which is also echoed in another
student comment: ―My generation is being stupefied into not knowing how these devices
or technologies work, so when they get confused, they shut down and cannot fix their
own life, so to say.‖ While the scope of the comment extended beyond DMT use in an
educational setting, it provided a good example about how the student may have felt out
of control with DMT use and new technology.
Another student, who self-identified as a Generation Xer, stated ―I agree that I can
access information easily and it makes me more efficient in some respects. However,
sometimes the overwhelming amount of data creates stress and takes a toll on my overall
focus. Sometimes I think I get less done.‖ Feeling overwhelmed was a common theme in
this study. Respondents said DMT use made them more efficient, if they learned to use it
effectively. Another Gen Xer wrote ―I'm a fan of checking facts in books and journals,
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instead of relying on Wikipedia. I keep my technology use pretty minimal, because I'm
skeptical about being too plugged in.‖ Being ―too plugged in‖ to DMT and feeling
overwhelmed, distracted, and exhausted by it were common themes. Based on these
comments, DMT use united everyone in this regard, despite generational cohort, and
Millennials were not immune to the overwhelming impact of DMT use.
Many comments cited teacher-student interactions as the best pedagogical
strategy. While DMT was often used for social networking and information retrieval, it
seemed that most students still wanted to interact with their professors in person. One
student wrote
Sometimes DMT is talked up too much. I learn by a teacher actually teaching and
talking to a class. In fact having a laptop is rather distracting. A teacher who relies
on PowerPoint‘s to teach, while trying to reach out to us through this technology
is not always the best approach. I wish professors could use personal connection
rather than always virtual.
This quote is demonstrative of the varied opinions on DMT in the study. One
student felt passionately about not being allowed to use his or her laptop in the classroom,
and another found it a distraction. A common factor throughout the study was the desire
for a more personal interaction with faculty members. Another common theme in student
responses was the use of specific DMT for the Electronic Media Arts and Design
program at DU. For example one student stated
Adobe Suite programs, like Photoshop, Illustrator and InDesign are a large part of
my curriculum in the electronic Media Arts and Design Program. Also video
editing software like Premiere and FinalCutPro. I don't know that many students
or people from my generation, especially here at DU, that don't know how to at
least use Photoshop.‖
Another student wrote ―Software like Final Cut Pro, Photoshop, Illustrator, and
open source material like Audacity, Processing, Arduino, etc. I use all of these for my
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major (and personal reasons that will lead to jobs), Electronic Media Art and Design.‖
Student major dictated the need for certain types of DMT use. Students studying music
composition and performance may use ―Music technology platforms such as notation
software (Sibelius 6) and sequencing programs (Ableton/Digital Performer),‖ or DJing
equipment for personal or professional use.
Responses on generational differences were intriguing. One student expressed
concern regarding the Millennial generation:
I do not fall into the Millennial category. I believe the Millennial students I have
generally worked with have an overall sense of entitlement and that they are never
wrong (a result of free range parenting). These students are also less proficient in
the more traditional aspects of reading and writing and have a great deal of
trouble with spelling and grammar.
Comments were anonymous so the generational identity of this student is unknown.
Consequently, this comment paralleled the concerns in the scholarly literature that
depicted Millennials as sheltered, dependent, entitled, and lacking critical thinking skills,
as well as lacking the ability to read and write well (Kuh, 2003; Wilson, 2004).
However, caution must be used when generalizing about or stereotyping an entire
generational cohort (Bennett et al., 2008; Coomes & Debard, 2004; Langer &
Knefelcamp, 2008; Lippincott, 2003; Livingstone, 2009; Selwyn, 2009). One Millennial
generation student wrote
The most distilled comment I can make about DMT use in education is that it
consistently fails to live up to its potential. Obviously, technology is user driven.
It is not technology's fault most people prefer Farmville to accessing primary
historical source documents through GoogleBooks. That's our fault. My
perspective may be somewhat skewed. I am an older member of the Millenial
generation. I remember the Apple IIe, the original AOL chatrooms, and the alt.
newsgroups. This may seem unnecessarily cynical for someone in their late 20s,
but I actually think a lot of new social media technology (especially Twitter) hurts
more than it helps. It's easy to talk about something (even more so electronically),
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but it is very difficult to actually do something. Tweeting about the world's
problems doesn't really solve those problems. Careful study and applied hard
work solves those problems.
This student‘s comment reinforced the idea that not all Millennials fit into the
mold assigned to them by Howe and Strauss (2000). The seven core traits and the
attendant literature that supported Howe and Strauss‘s perspective has created stereotypes
about the Millennial generation. This student was able to articulate a larger picture
between society and DMT use and his or her role within the generation. Another
Millennial respondent stated ―Digital pictures that are then uploaded to social media
sites—My generation is consistently putting more and more visual information, some
good, some bad.‖ Some Millennials may not be interested in the escalation of visual
information in the form of photos and videos on the Internet.
Replacing telephones and cable television was a consistent theme. One student
stated ―I have completely dropped cable and now receive only streaming video via
Netflix and Hulu (personal).‖ Another student mentioned ―While abroad, many of my
friends and I used Skype instead of traditional phone calls because it was free over the
Internet and also had a video.‖ Finally, one student stated that he or she uses YouTube to
learn about new technology: ―YouTube has a lot of instructional videos. I use it to learn
new technologies for work as well as research the use of technologies for personal use.‖
The scope of the Internet to acquire information, entertain, and communicate is
always changing. These quotes represent a few examples of how students are currently
using DMT.
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Qualitative Analysis for Faculty Survey
When asked about other DMT use not mentioned in the survey, the majority of
faculty respondents indicated they did not use any other technology that was not listed.
One respondent stated ―I wish we had better support in our department.‖ Since there was
no way to identify to which department this participant was referring, and it was the only
comment in this area, the researcher could not extrapolate any further meaning. Another
faculty member indicated use of an online reviewer system called Manuscript Central to
submit reviews for journal articles. Finally, one faculty member responded that DU
CourseMedia, an image/audio/video repository was ―an exceptional resource for the
classroom, and the best use of DMT currently at DU!‖
Frequency of Comments/Themes for Both
A common thread appeared with the comments from both students and faculty
regarding the use of Dreamweaver to ―create educational sites to teach from.‖ Prezi was
listed as a tool to ―create education/conference presentations.‖ SmartBoards and Clickers
were mentioned for teaching and assessing student performance in the classroom.
Another commonality was the unfamiliarity with BlackBoard, because some areas of DU,
such as the University College Division, did not use it. Finally, parallel to student
responses, faculty also indicated use of video game consoles for entertainment and social
networking purposes.
Summary
Factor analysis yielded 9 factors of DMT usage for the study. Further examination
resulted in identification of 2 factors with low reliability. Overall, the strongest factors
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were General use and Use for learning. The results of this study indicated that DMT use
patterns were similar between student groups. This pattern was meaningful because the
information permeating the literature on the Millennial generation and their use of
technology was not grounded in empirical evidence.
Further discussion of DMT usage in higher education, including implications,
limitations, and directions for additional studies, is presented in Chapter 5.
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Chapter Five: Discussion
Overview
The purpose of this study was to measure DMT use and test a portion of the
Millennial rumor, i.e. whether technology has caused the Millennial generation to be
better, brighter, and more technologically advanced than other generations (Howe &
Strauss, 2000). This study measured attitudes toward DMT and usage of DMT at DU. A
quantitative survey method was instrumental in exploring DMT use patterns on campus.
The student sample was inclusive and generally representative of the DU population. The
faculty sample was small, but combined with the student factors allowed for scores to be
created to measure differences between the two groups. The survey instruments were
designed from the literature review, items on the Pew Internet study (2000-present), and
feedback from panel experts. Characteristics of Millennials were explored using the
seven core traits assigned to Millennials by Howe and Strauss (2000). Ramey (2008)
explored the characteristics in a dissertation study, and items were adapted from that
research as well to capture descriptive data.
Several statistical tests were used to analyze the reliability of items, and factorial
validity of the instruments. After data collection from the main study, scales were further
analyzed and categorized into 9 factors. These 9 factors allowed for statistical analysis to
address each research question. Results were presented in Chapter Four. This chapter
discusses and interprets the results presented in Chapter Four. Implications for DMT
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usage in higher education and suggestions for future research are also offered, along with
the limitations and strengths of the study.
Discussion of Results
The primary research question asked: What is the role of DMT in the college
experience of Millennial college students? Descriptive data compiled from student
respondents resulted in a profile of use and attitudes toward DMT on campus. The DU
profile that emerged was dominated by white (78.7%), female (65.8%), graduate students
(60.8%) at DU. The majority of student participants were in the 1986-1989 birth range of
the Millennial generation (29.3%), followed by those in the 1990-1992 range (24.1%),
and the 1982-1985 range (22.6%). Generation Xers (20.3%) also responded to the survey.
Over half of the respondents supported and identified with the characteristics assigned to
Millennials by Howe and Strauss (2000).
Millennials have been described as the most ethnically and racially diverse
generation America has ever had (Howe & Strauss, 2000), however the percentages of
minority students in this study, while closely reflective of the DU population as a whole,
were not representative of the racial or ethnic characteristics of the Millennial generation:
Black or African American 2.4%, Hispanics 4.1%, Asian or Pacific Islander 3.7%,
International students 1.7%, American Indian/Alaskan 0.70%, Multi-racial 4.5%, Other
0.60%, and 3.7% chose not to answer. The profile created by the results of the current
study revealed one of privilege. Most of the respondents were full-time graduate students
who self-reported as white and female, with family household income above $75,000.
Most owned/used laptops (82.2%) and were connected to DMT constantly. Over half of
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the student respondents agreed that Millenials were special (62.9%), confident (56.6%),
team-oriented (55.9%), pressured (54.4%) and achieving (52.2%). These results
supported Ramey‘s (2008) study on Millennial college student characteristics; the
majority of Ramey‘s student respondents at Texas Tech University also identified with
these five characteristics assigned to Millennials by Howe and Strauss (2000).
The majority (84.1%) of the DU student population who responded to this study
was enrolled full-time at the university and identified themselves as students from the
Arts and Humanities and Social Science division (27.8%), or the Daniels College of
Business (20.7%). Respondents also indicated that their families had yearly household
incomes between $76,000-$150,000 (35.2%), and 24.5% noted incomes of $150,000 or
more. The majority of the students had future aspirations of obtaining a graduate (65.1%)
or professional degree, such as a JD, MD, or DDS (21.1%). The top 5 purposes of student
DMT use for educational reasons on campus were:
1. Email personal
2. Email schoolwork
3. Research
4. Information retrieval
5. News
The majority of students learned to use Blackboard, WebCentral, and Web 2.0
technologies on their own. Students used DMT constantly, mostly for personal use
(64.6%), at home (44.9%), or everywhere they went (44.4%). Nearly all students (90.6%)
used social networking sites in their personal lives.
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Interpretation of Results
Relationship between attitudes and use of DMT. The second research question
asked: What relationship exists, if any, between attitudes toward DMT and use of DMT
for Millennial college students? Correlations between attitudes toward DMT and use for
Millennials were examined. Although all factors were statistically significant, Use for
learning and DMT efficiency correlated most highly with Attitudes toward use of DMT.
The General use factor was also significantly correlated, however, at .493, the
relationship was not considered meaningful. The Use for learning factor included items
asking students to rate how DMT affected their learning, efficiency, and satisfaction. The
DMT efficiency factor included items asking students to rate their level of agreement
with whether DMT use made them more efficient and if it was necessary for success as a
contemporary college student at DU.
The General use factor included items designed to assess what DMT was used for
and how comfortable students felt using it. Factors that measured DMT use and skill,
such as General use, Use for learning, BlackBoard skill, WebCentral skills, Attitudes
toward use, and DMT efficiency, aligned with the themes presented in the literature on
Millennials and technology use. Data captured during this study indicated that
Millennials‘ DMT use was no more advanced than other generations of students at DU.
These results contradicted Prensky (2001), who claimed that Millennials used DMT
differently compared to other generations (digital natives versus digital immigrants). The
qualitative data in this research supported this finding. Students were given an
opportunity to detail any DMT use that was not mentioned on the survey, and only
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software such as the PhotoShop and Adobe suites, was mentioned. Other than that, there
was no indication of DMT use beyond what was asked on the survey items.
Generational differences by gender, education, and parental income. The
third research question asked if there were differences in the attitudes and use of DMT
for the Millennial college student generational cohort by gender, education, or parental
income, and no significant interactions were found between the cohort and these
variables. The aforementioned student profile indicated a dominant class of white,
affluent students with well-educated parents and aspirations for graduate and professional
degrees. Because the student population was privileged, the picture of Millennials as
special, sheltered, confident, team-oriented, conventional, pressured, and achieving was
supported. The seven core traits identified by Howe and Strauss (2000) were supported
by a majority of the student population that responded to this survey.
A significant majority of faculty respondents disagreed that Millennials were
special (66.7%), and smaller majorities disagreed that they were team-oriented (52.8%),
or conventional (55.6%). Three characteristics added to the survey were independent,
creative and tech-savvy. Faculty disagreed that Millennials were independent (54.7%)
and creative (53.7%). However, faculty agreed that Millennials were tech-savvy (55.4%).
Faculty and student group comparison. The fourth research question asked if
there were differences in attitudes and reported use of DMT between Millennial college
students and the faculty and library staff who provided services to those students. Results
indicated no difference in ownership and use of laptops and smartphones between groups.
There was a difference between faculty and student groups in the PC, tablets, and e-Book
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reader categories (see Table 25). Fisher‘s exact test was statistically significant at the
p < .01 level, indicating a difference between the two groups. Faculty owned more items
than students in these categories. The difference in PC use may be attributed to the
students‘ use of Apple products, which were not supported on campus. The question ―Do
you own a PC?‖ should have used the term desktop computer to capture the use of iMac®
users on campus. The use of tablets and e-Book readers by faculty members supported
the assumption in the literature that the Millennial generation and contemporary college
students may not read as much compared with previous generations (i.e., Baby Boomers
and older Gen Xers) on campus. This could be the case, or students might not want to
invest in separate DMT devices for reading or research purposes, and chose to use
laptops instead.
Faculty had a lower mean on the Use for learning factor, and students scored
higher than faculty in this area, with a large effect size. Perhaps faculty might not want to
use DMT in the classroom as much as students want to use DMT in the classroom. A
statistically significant difference was also found on General use, with a lower faculty
than student group mean, again with a large effect size. Faculty and students showed no
difference in use patterns and adoption of new technology. Both groups identified as
being predominately self-taught. This result supports research conducted in Australia by
Kennedy et al. (2008) that found faculty and student groups were similar in their use and
knowledge of new technologies.
The qualitative comments from students demonstrated a concern regarding use of
laptops in classrooms. In 1999, DU instituted a laptop initiative. Under the tagline
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―Learning Anywhere, Anytime‖ the University Technology Services (UTS) website
stated:
Since requiring all first-year undergraduate students to arrive at the University of
Denver with laptop computers in fall, 1999, the number of courses incorporating
laptops is growing rapidly. Consequently, DU students are using their laptops as
portable libraries, laboratories, and communication ports, enhancing their
education and extending their educational reach well beyond the classroom walls.
Our campus offers a quality mobile learning environment, with more than 24,000
Internet connections located in the library, the commons rooms, and every
residence hall room. Every building on campus has "smart" classrooms, allowing
students to tap into the vast resources on the World Wide Web. Off-campus or in
the residence halls, the learning environment is enriched by the ability to connect
with professors, classmates, and, via the Internet, the world. (UTS, 2011)
Students were cautioned if they intended to purchase an Apple product:
Note: If deciding on purchasing a Mac, please contact your program advisor first.
Business, Engineering, Mathematics & Science classes may require use of
Windows only software. For example, some Accounting classes in the Business
school may require you to use MS Access, which is only available in the Office
suite for Windows. If you purchase a Mac and need to take these classes, you will
have to install Parallels (www.parallels.com) or VMware Fusion as well as the
Windows operating system & Office suite in order to load this software. (DU
UTS website, 2011).
The rules governing laptop use differed based on the academic program a student
chose to pursue. The Lamont School of Music, Daniels College of Business, College of
Art, College of Engineering, Graduate School of Social Work, and College of Law have
different software requirements for students. Additional software may also be required
for certain classes (DU Bookstore website, 2011). Student comments demonstrated a
frustration with rules governing laptop use, including the lack of support for laptop use in
the classroom, and distractions caused by laptop use during class. Guidelines for DMT
use in the classroom, based on both faculty and students preferences, may be needed so
students know what to expect during class time. Both students and faculty need to
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understand their DMT use and needs, and work together to create a systematic process
for maximizing DMT use in the classroom.
The need for institutions of higher education to encourage pedagogical styles,
support services, and policies to accommodate the DMT preferences of Millennial
college students was a theme in the literature (Howe & Strauss, 2000, 2003; Jonas-Dwyer
& Pospisil, 2004; Partridge & Hallam, 2006). Customizing pedagogical strategies to
include new technology in the classroom may not be the best approach, since some
students reported feeling overwhelmed by DMT use in the classroom, especially when it
caused distractions from learning. Advocates like Tapscott (1999), Sweeney (2005), and
Sanders and Morrison (2007) recommended changing teaching strategies to
accommodate the Millennial learner. Jenkins (2006) and Siemens (2005) created new
theories for the digital age to engage the learner. The findings of this research support
Roberts‘ (2005) claim that Millennials want technology use in the classroom, but still
value the knowledge and personal interaction with professors (Howe & Strauss, 2000;
Sandars & Morrison, 2007). Based on the current findings, Selwyn (2009) and Livingston
(2009) were correct in their assessment that Millennial DMT use was no more advanced
than other students.
Generational differences with DMT use. The fifth and final research question
asked if there were differences in attitudes and reported use of DMT based on the
generational cohort of college students. Results of a one-way analysis of variance
indicated that only 1 out of 9 factors showed significantly different means by
generational cohort. The General use factor was significant with a lower mean for non-
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Millennials. There was a difference between the non-Millennial student group and the
1986-1989 Millennials for the General use factor (i.e., non-Millennials: M=3.35, SD=.47;
1986-1989: M=3.52, SD=.40). The effect size was small, so the difference was not
considered meaningful. This contradicts the contention that Millennials used DMT much
differently than previous generations and supported the premise of this research study:
that the Millennial rumor was just a rumor (Howe & Strauss, 2000, 2003).
The Origin of the Millennial Rumor
The Millennial rumor seemed to stem from Howe and Strauss‘ Millennials Rising
(2000). Howe and Strauss‘ (2000) assumed characteristics became stereotypes, and the
work of understanding Millennials became a business venture. Warnings from the
National Academy of Sciences (2002) were ignored. The committee cautioned:
The committee does not believe that it is appropriate to give credence to popular
portrayals of ―generations‖ as a key explanatory concept for understanding youth
attitudes and behaviors. More particularly, we question specific claims regarding
characteristics of the current youth cohort [Millennials], … We do advise against
uncritical acceptance of claims for generational characteristics, and we encourage
careful examination of the scientific bases for any such claims. (p. 305-306)
American professors Twenge (2006), Bauerlein (2008), and Bonner (2009),
joined scholars in the UK and Australia (Donnison, 2004, 2007; Livingstone, 2009;
Selwyn, 2006; 2009) with critical interpretations of the literature that had been lacking.
Perhaps the influential marketing of these popular books created a paradigm shift where
the focus was not on educating Millennials but creating revenue from them. Hoover
(2009) used scholars Twenge (2006), Bauerlein (2008), and Bonner (2010) to contradict
the overly optimistic predictions made by Howe and Strauss (2000, 2003), Prensky
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(2001), and Sweeney (2007). Since the characteristics are based on a select group of
students, it is unfair to use them for an entire generation.
Bauerliein (2008) contended that Millennials were dangerously ignorant and
lacked the critical thinking and writing skills necessary to be better or brighter than other
generations. Twenge (2006, 2009) cautioned that Millennials were becoming increasingly
narcissistic and felt entitled compared to previous generations. Bonner (2010), a scholar
on Millennials and diversity issues, warned that the predictions of Howe and Strauss
(2003) were too general and did not include the students outside the dominant culture.
Bonner (2009) said many black and Hispanic Millennials would consider the ―special‖
(Howe & Strauss, 2000) Millennial trait to be unrecognizable, which was a limitation of
Strauss & Howes‘ (1991) generational theory (Hoover, 2009). Not all Millennials had the
resources, or the social and cultural capital to consider themselves ―special‖ (Bonner,
2009).
Vaidhyanathan, media studies professor at University of Virginia stated:
―Generational thinking is just a benign form of bigotry, in which you flatten out diversity.
This is debilitating to the job of trying to work with young people‖ (as quoted in Hoover,
2009). Hoover (2009) stated that the reason so many people in higher education used
generational theory (Strauss & Howe, 1991; Howe & Strauss, 2000) was because
―generalizations are often as necessary as lifeboats; they allow people to navigate a sea of
complexity‖ (para. 75). Using generational theory (Strauss & Howe, 1991; Howe &
Strauss, 2000) to understand the Millennial students was and is attractive to marketing
and advertising professionals (Simões & Gouveia, 2008).
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Study Implications
Applying generational theory (Strauss & Howe, 1991; Howe & Strauss, 2000) to
understand and service Millennial college students continues to be widespread and
controversial. The work of Howe and Strauss (2000) is still used as a primary resource in
higher education. This study invited all students at DU to describe how and why they
used DMT. The results of this study, although specific to DU, can be used as a starting
point for additional research on college campuses. The findings suggest that it is not
productive to use generational stereotypes to support all students‘ learning or to make
important decisions for an entire student body.
Results indicated that there were no meaningful differences in DMT use between
student generations on campus. Implications from this research originated from the
existing literature on Millennials, the resulting data analysis, and the comments made in
the open-ended survey items. Qualitative comments showed a dichotomous relationship
between frustration and fascination with DMT. All participants agreed that DMT was
important for student success in higher education. The use of DMT in the form of
PowerPoint presentations was a point of concern for most students. PowerPoint
presentations were not considered an efficient use of DMT, especially if the professor
lacked enthusiasm for the subject. A few comments indicated that students viewed
professors as educators, experts, and in some cases as entertainers. Clearly, some students
wanted passionate educators with whom they could interact in person.
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Suggestions for Future Research
The privileged student population at DU was representative of the dominant
culture in U.S. society, therefore results were not generalizable to an entire generation.
Further empirical study is needed from more diverse institutions of higher education to
capture a more accurate profile of the Millennial college student. It is recommended that
further research be conducted at technical colleges, public universities, and universities
and colleges that serve non-traditional, diverse student populations. This sample was
limited to the population at DU, therefore, it is unknown whether the instrument, or
results can be applied outside of this setting. Future research should also focus on gender
differences, first generation college students, and socioeconomic status.
Strengths and Limitations
This study makes a unique contribution to the body of literature on college
students and technology use by creating a starting point of DMT use on campus. Two
useful survey instruments were designed to measure student, faculty, and library
professional DMT use on campus. Both instruments can be used to assess attitudes and
use of DMT, as well as creating a baseline for DMT skills useful for training purposes on
campus. The instruments can also be used to capture more specific information about
each factor regarding DMT use.
The results of this study suggest that future research is needed to explore
characteristics of contemporary college students to rectify misperceptions promulgated
by Howe and Strauss‘ work (2000). Exploring student perceptions outside homogenous,
affluent, student populations, and allowing students to create their own profiles is highly
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recommended. This study serves as a useful starting point for DU to analyze DMT
preferences. It also serves as a warning to administrators who rely on the Millennial
rumor as evidence that students are using DMT differently or with more skill than
students in other generational cohorts.
Strengths. This study created a profile of the current student and faculty DMT
use at DU. This information can be foundational to understand the needs and use patterns
of students and faculty going forward. The overwhelming assumption was that Millennial
college students used DMT differently compared with previous generations of students.
The resulting data empirically contradicts this assumption. The qualitative comments
suggest that students want passionate professors who care about their subject matter.
They also want fewer distractions in the classrooms. This information is critical,
particularly because the literature on this generational cohort indicates that those working
in higher education need to change pedagogical strategies to accommodate Millennial
learners.
Limitations. A limitation to the study was the instruments used. Since no prior
instruments had been developed to measure DMT use, two original survey instruments
were created from the literature on Millennials, their assigned characteristics from Howe
and Strauss (2000), previous dissertation research on Millennial characteristics (Ramey,
2008) and the Pew Internet studies (2000-2010). Reliability and validity was not
determined for these instruments prior to this study.
Statements such as ―I don't know,‖ or ―Does not apply‖ should have been added
to the response categories, instead of use of a 4-point scale. DU students and staff receive
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a frequent number of requests through WebCentral and DU email asking for participation
in surveys from administrative departments throughout the year. The researcher had made
arrangements with the Office of Institutional Research in January of 2011 to ensure that
the timeframe of this survey was not an imposition to the DU community. Unfortunately,
the researcher was not given the requested information and had to compile the sample
population manually.
Further limitations were as follows:
1. A lack of assistance from the Office of Institutional Research to retrieve
the sample populations.
2. The time frame of the survey dissemination conflicted with other
university calendars. For example, the law school was on a semester
system during which April 29 through May 4th was a study period (reading
day) and May 5 through 19 was the final exam period.
3. The Penrose Library construction project may have influenced the
response rate for library staff, as well as students and faculty, since all
books, all study areas, and all library faculty and staff had been moved to a
temporary location during the survey period.
Sample selection limitations. Lack of assistance from the Office of Institutional
Research to retrieve a list of faculty and students resulted in a limitation in terms of
sample size and definition, and response rate. All students listed on the DU public email
directory were contacted, however it was later discovered that this list included email
information for students who had not yet matriculated at DU. After the Institutional
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Review Board ruled that the researcher did not violate any rights by accessing student
emails on a public directory, this issue was resolved. However, university personnel will
need to address this flaw in the public directory and how this information is presented on
their website to avoid this problem occurring with a third-party solicitor.
A low response rate made it difficult to generalize the results of the study outside
the selected population of students. Borg and Gall (1989) recommended a return rate of
80% to ensure that the results of a study were generalizable. Since the response rate of
the student study was only 10%, the researcher could not apply the results to the entire
student population at DU. In addition, original survey instruments, along with an
undefined sample population, made validity and generalizability difficult to determine.
Research methods and analysis limitations. Data analysis included several
statistical tests. Cleaning and coding data included collapsing categories that had fewer
than two items, or a low level of reliability. This may have influenced the reliability and
generalizability of results. Additionally, due to a large sample size, an alpha level of
p < .05 was changed to p < .01 to control for a Type I error. Additional tests would be
needed to determine if constructs consistently measured the same in different settings.
Categories with low response numbers were collapsed into a closely related category
(e.g., yes, I own more than one PC was included in the yes category). Finally, the
terminology used in the study may not have been inclusive of all available forms of
DMT. Technology changes so quickly that it was difficult to determine if respondents
misinterpreted any DMT definition or use. The open-ended questions were designed to
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capture this missing data, and responses indicated there was no DMT excluded from the
study.
Interpretation limitations. The researcher also must acknowledge an inherent
bias from her own background, personal experiences, research, and reading that
influenced this work. The researcher is a member of Generation X, who was taught to
question everything and to wonder what motivates people. The researcher considers
herself an optimist with a critical eye—not a cynic.
Summary
The findings of this study supported the debate that the Millennial Rumor was
indeed a rumor, especially where DMT use is concerned. The statement referenced in
Chapter One: ―As a group, Millennials are unlike any other youths in living memory.
They are more numerous, more affluent, better educated, and more ethnically diverse‖
was partially accurate for the DU student population—they were more affluent and
educated (Howe and Strauss, 2003, p. 14). Unfortunately, due to sampling limitations (as
discussed in Chapter 3), the population in this study was not representative of Millennial
diversity in terms of ethnicity or race, and therefore was similar to the dominant, affluent
group of students Howe and Strauss surveyed in 2000. Future studies should focus on the
recruitment of more diverse samples to adequately test characteristics of Millennials and
be as inclusive as possible.
Results demonstrated that the Millennial generation did not report any meaningful
differences in their use of technology compared to other student generational cohorts at
DU. Ownership/use of PCs and tablets between students and faculty resulted in a
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difference that might be explained by the use of iMac‘s, or laptops over desktop
computers as simply a matter of convenience. The increased use of tablets by faculty
respondents over student respondents might have indicated that the faculty read more
than students or chose to invest in a separate DMT device for the purposes of reading or
research.
Two original survey instruments were used in this study to measure DMT
attitudes and use at DU. A quantitative methodology was used to administer, collect, and
analyze data compiled by the researcher. The purpose of this research was to better
understand student, faculty, and library professional use of DMT at DU. The library
professional response rate was low (n=2), so the focus changed to a comparison of
faculty and student DMT use. Examination of the data resulted in 9 factors that emerged
as relevant aspects of this DMT use on campus:
1. General use
2. Use for learning
3. BlackBoard skills
4. Satisfaction with resources
5. Social networking
6. WebCentral skills
7. Attitudes toward use
8. DMT efficiency
9. Satisfaction with library
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Further examination revealed BlackBoard skills, Use for learning, and
WebCentral skills as the most reliable factors. General use, Attitudes toward use, and
Satisfaction with resources closely followed with alpha at .84–.80 respectively.
Analysis of the relationship between attitudes and use of DMT was explored
using correlation. All factors were statistically significant, however, only the Use for
learning, and DMT efficiency factors had a strong relationship with DMT Attitudes
toward use. Analysis of variance (2-way) on 9 factors revealed no significant interactions
with age cohort by gender, level of parental education, or parental income. The General
use factor was significant with the generations effect, however, the strength of the
relationship was not considered meaningful.
Chi-square and t-tests were used to analyze any associations or differences in
means between the student and faculty groups. The assumption of homogeneity of
variance was examined using Levene‘s Test. No significant violations were identified.
Faculty had a lower mean on the Use for learning factor, and students were higher than
faculty in this area, with a large effect size. This supported the hypothesis that faculty
might not want to use DMT in the classroom as much as students wanted to use it. A
statistically significant difference was also found on General use, with a lower faculty
than student group mean, again with a large effect size.
Generational differences were analyzed with post hoc multiple comparisons using
Scheffe‘s procedure, which identified one significant difference between Millennial
groups for General use: non-Millennials had a significantly lower score on this variable
than the 1986-1989 Millennials.
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Faculty and student groups were compared using Chi square tests to determine
individual DMT use patterns. Individual ownership/use of PCs, laptops, tablets, and eBook readers were analyzed. There was a difference between faculty and student groups
in the PC, tablets, and e-Book reader categories. Faculty owned more items than students
in these categories. The difference in PC use on campus may be attributed to the students‘
use of Apple products, or a preference for laptops over desktop computers. The use of
tablets and e-Book readers by faculty members could have meant that students preferred
using laptops for all of their needs, or did not wish to invest in separate devices for
reading or research.
The pattern of DMT use that emerged from this study created a profile of the DU
campus. Patterns of DMT use for students and faculty can help university administrators
make more informed decisions regarding resources on campus. Student preference for
laptops over tablets and PCs, as well as the qualitative comments regarding the
limitations of laptop use in the classroom, made it clear that there was a disconnect
between the laptop initiative at DU (1999) and laptop use in the classroom. If certain
courses and professors do not allow students to use laptops, and the university continues
to promote purchase of that equipment, it will continue to be a point of contention as well
as a strain on the faculty and student dynamic on campus.
Unsupported generalizations about Millennials should never have been included
in the academic literature without careful methodological review. As educators, we are
doing a great disservice to Millennial college students and each generation that follows if
we continue to make changes in educational practices and policies based on a set of
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presumed student generational characteristics. Millennials are students just like any other
generation that has come before or will come after them. Students should be honored as
individuals, with diverse backgrounds, goals, and experiences. We must seek to
understand students and discover their characteristics by working with them, not for
them. Higher education can recover from complaints about the ―service‖ Millennial
college students receive during their years on campus, however, damages to the field of
higher education and the principles of higher learning are not as easy to repair. If
universities and colleges continue to use generational theory (Strauss & Howe, 1991;
Howe & Strauss, 2000) and the stereotypes masked as ―seven core traits‖ to make critical
and far-reaching decisions about how students best learn, criticisms of the effectiveness
of formal education are warranted. As educators, a critical eye must be turned inward to
explore whether we are allowing ourselves and our youth to be marketed into ignorance.
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Appendices
Appendix A
Item Pool/Pilot Version of Student Survey
(Survey appearance is modified from original web presentation)
Attitudes toward Digital Media Technology (DMT) at the University of
Denver
Digital Media Technology defined: Digital media is the different platforms on which
people communicate electronically—including the use of digital devices such as smart
phones, personal computers, laptops, tablets, eBook Readers, or any digital media
technology used to communicate.
Millennial Generation: Americans born beginning in the year 1982 (Howe & Strauss,
2000).
The Millennial Generation has been assigned several characteristics by authors Howe and
Strauss (2000). One purpose of this survey is to assess attitudes toward these
characteristics.
Each characteristic will be defined below. You will be asked to rate your level of
agreement with each characteristic. This survey is voluntary. Thank you for taking the
time to complete it.
SECTION I: MILLENNIAL COLLEGE STUDENT CHARACTERISTICS
Please mark only one answer that best reflects your opinion about each statement.
Special: Millennial college students (born in or after 1982) believe that their
generation has something more unique compared to previous generations.
Millennial college students will be important to the future of the nation and will help
solve many of the nation’s problems.





Strongly Agree
Agree
Disagree
Strongly Disagree
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Confident: Millennial college students are optimists and look forward to the future
with a positive outlook regarding their future and the future of this country. Most
students feel they will be successful in all of their endeavors.





Strongly Agree
Agree
Disagree
Strongly Disagree

Team Oriented: Millennial college students have been encouraged to participate in
group activities most of their lives (e.g., academic group work, social networks and
volunteering).





Strongly Agree
Agree
Disagree
Strongly Disagree

Pressured: Millennial college students have parents that expect them to succeed.
They often have busy schedules and high expectations placed on them by their
parents.





Strongly Agree
Agree
Disagree
Strongly Disagree

Achieving: Millennial college students have very structured plans for their
educational and professional future, and high expectations for their future
accomplishments.





Strongly Agree
Agree
Disagree
Strongly Disagree
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SECTION II: DIGITAL MEDIA TECHNOLOGY (DMT) SATISFACTION AND
SKILL
Please mark only one answer that best reflects your opinion about each
statement.
Strongly Agree

Use of DMT
(Laptops, smart
phones, tablets,
eBook Readers,
or other) is
important in
higher
education.
Using DMT
helps promote
learning in
higher
education.

Agree

Disagree

Strongly Disagree

















I use DMT for
educational
purposes on a
regular basis in
the classroom.









I use DMT for
educational
purposes on a
regular basis
outside the
classroom.

























I am comfortable
with my ability
to use DMT to
find information.
I consider the
Internet the best
source for
retrieving
information.
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I feel
comfortable
using a variety
of DMT and
information
sources on a
daily basis.









I have used the
Internet to learn
about other
cultures.

























Using DMT in
my personal life
is very
important.









As a college
student, using
DMT in the
classroom does
the following:









Using DMT
allows people to
be more
efficient.









I use DMT for
entertainment
purposes (e.g., to
watch television,
DVD‘s).









It is wrong to
paste
information
from the Internet
into my papers
and submit it as
my own.
Using DMT in
the classroom at
DU is necessary
for my success
as a student.
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I believe that my
generation
makes the best
use of DMT
compared to
previous
generations.









I believe using
DMT increases
my ability to
learn more in
college.

























I use DMT to
read a variety of
content for
personal reasons.









I am comfortable
with my ability
to create a
website.









I feel
comfortable
using
PowerPoint for
class
assignments.









I feel
comfortable
using most
features of
Blackboard.









I use DMT to
gather
information for
research
purposes.
I use DMT to
read a variety of
content for
educational
purposes.
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I feel
comfortable
downloading
class
assignments in
Blackboard.









I feel
comfortable
posting class
assignments in
Blackboard.

























I feel
comfortable
using most
features of
WebCentral.









I feel
comfortable
using
WebCentral to
register for
classes
(add/drop).









I am comfortable
accessing my
student
information
(schedule,
transcript,
grades) in
WebCentral.









I am comfortable
contributing to
class discussions
in Blackboard.
I am comfortable
communicating
with my
professors in
Blackboard.
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I am satisfied
with the
educational
resources (i.e.,
training on
Blackboard and
WebCentral)
provided by DU.









I am satisfied
with the faculty
usage of
Blackboard in
my classes at
DU.









I am satisfied
with the faculty
usage of
PowerPoint
presentations in
my classes at
DU.









I am satisfied
with the faculty
usage of Web
2.0 technology
(Wiki‘s, blogs,
social media,
etc.) in my
classes at DU.









I am satisfied
with the support
of Web 2.0
technology
(Wiki‘s, blogs,
social media,
etc.) in the
library at DU.
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As a college student, using DMT in the classroom does the following:
Strongly Agree

Improves my
overall learning.
Makes me more
efficient.

Agree

Disagree

Strongly Disagree

















Helps me
collaborate with
other students
about courserelated matters.









Helps me
interact directly
with courserelated
materials.









Allows me to
create my own
content and
materials for
learning.

























Helps me easily
retrieve
information in
and outside the
classroom.
Increases my
satisfaction with
learning.
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As a college student, using DMT in my personal/social life does the following:
Strongly Agree

Makes me more
efficient.
Allows me to
create my own
content and
materials to
express myself.

Agree

Disagree

Strongly Disagree

















Keeps me
connected to
friends and
family.









Increases
employer
satisfaction
when I apply for
jobs.









Social
Networking
sites like
Facebook/
MySpace are
valuable social
networking
resources.









Professional
Networking
sites like
LinkedIn help
me network for
job
opportunities.









Twitter helps to
keep me updated
on the status of
my friends and
family.
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SECTION III: DIGITAL MEDIA TECHNOLOGY (DMT) USE AND ACCESS
Please mark only one answer that best reflects your opinion about each statement.
Please rate your DMT use in high school, compared to your current use in college.
My use in HS was:





Same
Less
More
Significantly more

How often do you use DMT for educational purposes?





Constantly
A few times a day
A few times a week
Rarely

How often do you use DMT for personal purposes?





Constantly
A few times a day
A few times a week
Rarely

Where do you most often use DMT?






At home
At work
Library
Computer lab
Everywhere I go
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How long have you been using the Internet?





Since high school
Since middle school
Since grade school
Only since I started college

How did you learn to use the Internet?






Self-taught
Friends
Family
Educational setting (classroom, library)
Other

How did you learn to use Blackboard?






Self-taught
Friends
Family
Educational setting (classroom, library)
Other

How did you learn to use Web 2.0 (Wiki’s, blogs, social media, etc.) technologies?






Self-taught
Friends
Family
Educational setting (classroom, library)
Other
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How did you learn to use WebCentral?






Self-taught
Friends
Family
Educational setting (classroom, library)
Other

For what purposes do you use DMT? Please rank the following categories according
to the percentage of time used.
______ Social Networking
______ News
______ Entertainment
______ Gaming
______ Information Retrieval
______ Research
______ Email-work
______ Email-personal
______ Downloads and music
______ Shopping
______ Other
Why would you use the Internet instead of other information sources (please select
all that apply)?






Easier to access information
More comprehensive information sources
Faster to retrieve information
More entertaining
More convenient—can access from anywhere.
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How do you determine the credibility of information on the Internet (please select
all that apply)?








Reputation of source
I compare with other sources first
Educator (instructor, librarian) recommendation
Friends recommendation
Internet is reliable overall
I do not determine the credibility of sources
Other

Do you feel you were adequately prepared during your K-12 (elementary, middle
and high school) years to use DMT and access information?





Yes
No
I was taught by friends
I was taught at home

Do you feel you were adequately prepared at home to use DMT and access
information?





Yes
No
I was taught by friends.
I was taught at school.

Do you use social networking sites (e.g., Facebook, MySpace, LinkedIn, etc.) for
educational purposes?
 Yes
 No
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Do you use social networking sites (e.g., Facebook, MySpace, LinkedIn, etc.) for
personal purposes?
 Yes
 No
Which device do you use most often to access the Internet (Please select only one)?






Smart Phone
Laptop
Tablet
PC
Other

DMT Inventory: DU supports the following applications on campus. Please indicate
usage by selecting yes or no for each item.
Current Use

Yes

No













Adobe Connect (live webinar
technology)





Camtasia Relay (lecture
capture technology)





DU Portfolio





Graphic Design/image or
video editing software
Web 2.0 (wikis, blogs,
Google docs, Skype, and
VoiceThread).









Blackboard
DU CourseMedia
(image/audio/video
repository)
Clickers
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SECTION IV: DEMOGRAPHICS
Please provide the following demographic information by marking only one answer
to each question below. Please provide more specific information as appropriate.
My gender is:
 Female
 Male
 I'd prefer not to answer
When were you born?







1925-1942
1943-1960
1961-1981
1982-1985
1986-1989
1990-1992

What is the highest level of education your parents/primary guardians have?







Less than a HS diploma
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Certifications
Professional Degree (JD, MD, DDS)

What is your best estimate of your parents/guardian’s total income last year?






0 – $20,000
$21,000 – $40,000
$41,000 – $75,000
$76,000 – $150,000
Over $150,000
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What is your race/ethnicity?










White (Caucasian Non-Hispanic
Black or African American
American Indian or Alaska Native
Asian or Pacific Islander
Hispanic origin
Multi-racial
Other
International student
I choose not to answer

I am a first generation college student (neither parent attended college).
 Yes
 No
I am classified as a:






Freshman
Sophomore
Junior
Senior
Graduate Student
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I am enrolled in the following schools (Please select all that apply, e.g., dual degree
or minor):












Arts and Humanities and Social Sciences
Daniels College of Business
University College
School of Engineering and Computer Science
Josef Korbel School of International Studies
Natural Science and Mathematics
Morgridge College of Education
Graduate School of Social Work
Sturm College of Law
School of Professional Psychology
Women‘s College

Please specify your degree program/major/minor.
_____________________________________________________________________
For the majority of my K-12 education (elementary, middle, high school), the school
I attended was in which of the following:





Central City (populations of 250,000 or more)
Urban Fringe (populations of at least 25,000)
Rural (populations of < 25,000, including small towns)
I don't know

For the majority of your K-12 (elementary, middle and high school) education
which did you attend?






Public School
Private School
Charter School-Public
Charter School-Private
Home schooled
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Do you own a PC?





Yes
No
Yes, I own 2.
Yes, I own more than 2

Do you own a Laptop?





Yes
No
Yes, I own 2
Yes, I own more than 2.

Do you own a tablet?
 Yes
 No
Do you own an e-Book Reader?
 Yes
 No
Do you own a smart phone?
 Yes
 No
Do you have (or are you pursuing) a major or minor in a technology or technologyrelated field?
 Yes
 No
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What are your future educational aspirations?





Obtain Undergraduate degree
Obtain Graduate degree
Obtain Professional Degree (JD, MD, DDS)
Professional Certifications

Please describe any other digital media technology you use that was not mentioned
in this survey. Specify how and why you use this technology and if it is for
educational or personal reasons. Thank you!
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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Appendix B
Item Pool/Pilot Version of Faculty and Library Professional Survey
(Survey appearance is modified from original web presentation)
Faculty Attitudes toward Digital Media Technology (DMT) at the University of
Denver
Digital Media Technology defined: Digital media is the different platforms on which
people communicate electronically—including the use of digital devices such as smart
phones, personal computers, laptops, tablets, eBook Readers, or any digital media
technology used to communicate.
Millennial Generation: Americans born beginning in the year 1982 (Howe & Strauss,
2000).
The Millennial Generation has been assigned several characteristics by authors Howe and
Strauss (2000). One purpose of this survey is to assess attitudes toward these
characteristics. Each characteristic will be defined below. You will be asked to rate your
level of agreement with each characteristic. This survey is voluntary. Thank you for
taking the time to complete it.
SECTION I: DIGITAL MEDIA TECHNOLOGY (DMT) AND MILLENNIAL
COLLEGE STUDENT CHARACTERISTICS
This section consists of 52 statements aimed to ascertain your opinion about DMT
and Millennial college student characteristics.
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Strongly Agree

Use of DMT
(Laptops, smart
phones, tablets,
eBook Readers,
or other) is
important in
higher
education.
Using DMT
helps promote
learning in
higher
education.

Agree

Disagree

Strongly Disagree

















I use DMT for
educational
purposes on a
regular basis in
the classroom.









I use DMT for
educational
purposes on a
regular basis
outside the
classroom.









Using DMT for
educational
purposes has
caused
unintended
consequences in
the classroom.









I am satisfied
with the
technological
resources
available to me
for classroom
use at the
University of
Denver (DU).









I am satisfied
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with the use of
DMT in the
library at DU.
I encourage the
use of laptops in
my classes at
DU.

























I consider the
Internet the best
source for
retrieving
information.









I feel
comfortable
using a variety
of DMT and
information
sources on a
daily basis.









The use of DMT
in college has
increased
incidents of
plagiarism in the
classroom.

























The ability to
use DMT to find
information is a
necessary skill
set in college.
I am comfortable
with my ability
to use DMT to
find information.

The use of DMT
has improved
academic rigor
in the classroom.
The use of DMT
has improved
critical thinking
skills of college
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students.
Using DMT in
the classroom at
DU is necessary
for my success
as an educator
(faculty member
or library
professional).









Using DMT in
my personal life
is very
important.









I use DMT for
entertainment
purposes (e.g., to
watch television,
DVD‘s).









Using DMT
allows people to
be more
efficient.









I believe that the
Millennial
generation
makes the best
use of DMT.









I use DMT to
gather
information for
research
purposes.

































I use DMT to
read a variety of
content.
I am comfortable
with my ability
to create a
website.
I feel
comfortable
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using
PowerPoint for
teaching
purposes.
I feel
comfortable
using most
features of
Blackboard.

























I feel
comfortable
using most
features of
WebCentral.









I feel
comfortable
using
WebCentral to
submit grades.









I am comfortable
accessing
student
information
(schedule,
grades) in
WebCentral.









I am satisfied
with the
educational
resources (i.e.,
training on
Blackboard and
WebCentral)









I feel
comfortable
posting class
assignments in
Blackboard.
I am comfortable
communicating
with my students
in Blackboard.
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provided by DU.
I am satisfied
with the
educational
resources (i.e.,
training on
Blackboard and
WebCentral)
provided by DU.









I am satisfied
with the support
of Web 2.0
technology
(Wiki‘s, blogs,
social media,
etc.) in the
library at DU.
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Student DMT usage does the following:
Strongly Agree

Improves
overall student
learning
Makes users
more efficient
than others.

Agree

Disagree

Strongly Disagree

















Causes
distractions in
the classroom.









Keeps students
connected to
friends and
family.









Helps students
easily retrieve
information in
and outside the
classroom.

























Increases
student
satisfaction.
Increases
employer
satisfaction
when students
apply for jobs.
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The following characteristics describe the Millennial generation.
Strongly Agree

Agree

Disagree

Strongly Disagree

Special
Sheltered













Confident









Team-oriented









Conventional









Pressured









Achieving
Independent













Creative









Tech-Savvy









SECTION II: DIGITAL MEDIA TECHNOLOGY (DMT) USE AND ACCESS
Please mark only one answer that best reflects your opinion about each statement.
Do you have certifications or a degree in a technology or technology-related field?
 Yes
 No
How often do you use DMT for educational purposes?





Constantly
A few times a day
A few times a week
Rarely

How often do you use DMT for personal purposes?





Constantly
A few times a day
A few times a week
Rarely
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Where do you most often use DMT?






At home
At work
Library
Computer lab
Everywhere I go

How long have you been using the Internet?
 0-5 years
 6-10 years
 Since inception
How did you learn to use the Internet?






Self-taught
Friends
Family
Educational setting (classroom, library)
Other

How did you learn to use Blackboard?






Self-taught
Friends
Family
Educational setting (classroom, library)
Other
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How did you learn to use Web 2.0 (Wiki’s, blogs, social media, etc.) technologies?






Self-taught
Friends
Family
Educational setting (classroom, library)
Other

How did you learn to use WebCentral?






Self-taught
Friends
Family
Educational setting (classroom, library)
Institutional support

How do you primarily learn about new educational technology?






Self-taught
Friends
Family
Educational setting (classroom, library)
Institutional support

For what purposes do you use DMT? Please rank the following categories according
to the percentage of time used.
______ Social Networking
______ News
______ Entertainment
______ Gaming
______ Information Retrieval
______ Research/Professional work
______ Email-work
______ Email-personal
______ Downloads and music
______ Shopping
______ Other
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Why would you use the Internet instead of other information sources (please select
all that apply)?






Easier to access information
More comprehensive information sources
Faster to retrieve information
More entertaining
More convenient—can access from anywhere.

How do you determine the credibility of information on the Internet (please select
all that apply)?








Reputation of source
I compare with other sources first
Educator (instructor, librarian) recommendation
Friends recommendation
Internet is reliable overall
I do not determine the credibility of sources
Other

Do you use social networking sites (e.g., Facebook, MySpace, LinkedIn, etc.) for
educational purposes?
 Yes
 No
Do you use social networking sites (e.g., Facebook, MySpace, LinkedIn, etc.) for
personal purposes?
 Yes
 No
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Which device do you use most often to access the Internet (Please select only one)?






Smart Phone
Laptop
Tablet
PC
Other

DMT Inventory: DU supports the following applications on campus. Please indicate
usage by selecting yes or no for each item.
Current Use

Yes

No

Blackboard





DU CourseMedia
(image/audio/video
repository)





Clickers
Adobe Connect (live webinar
technology)









Camtasia Relay (lecture
capture technology)





DU Portfolio





Graphic Design/image or
video editing software





Web 2.0 (wikis, blogs,
Google docs, Skype, and
VoiceThread).
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SECTION III: DEMOGRAPHICS
Please provide the following demographic information by marking only one answer
to each question below. Please provide more specific information as appropriate.
My gender is:
 Female
 Male
 I'd prefer not to answer
When were you born?





1925-1942
1943-1960
1961-1981
1982 or after

What is the highest level of education you have completed?







Less than a HS diploma
HS Diploma
Undergraduate Degree
Graduate Degree
Professional Certifications
Professional Degree (JD, MD, DDS)

I am classified as:
 Faculty member
 Library professional
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What is your race/ethnicity?










White (Caucasian Non-Hispanic)
Black or African American
American Indian or Alaska Native
Asian or Pacific Islander
Hispanic
Multi-racial
Other
International
I choose not to answer

How many years have you been teaching/working in Higher Education?





0-5
6-10
11-20
20+

I am affiliated with the following schools (Please select all that apply):













Arts and Humanities and Social Sciences
Daniels College of Business
University College
School of Engineering and Computer Science
Josef Korbel School of International Studies
Natural Science and Mathematics
Morgridge College of Education
Graduate School of Social Work
Sturm College of Law
School of Professional Psychology
Women‘s College
Penrose Library
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Do you own a PC?





Yes
No
Yes, I own 2.
Yes, I own more than 2

Do you own a Laptop?





Yes
No
Yes, I own 2
Yes, I own more than 2.

Do you own a tablet?
 Yes
 No
Do you own an e-Book Reader?
 Yes
 No
Do you own a smart phone?
 Yes
 No
Please describe any other digital media technology you use that was not mentioned
in this survey. Specify how and why you use this technology and if it is for
educational or personal reasons. Thank you!
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

199

Appendix C
Final Version of Student Survey
(Survey appearance is modified from original web presentation)
Attitudes toward Digital Media Technology (DMT) at the University of Denver
Digital Media Technology defined: Digital media is the different platforms on which
people communicate electronically—including the use of digital devices such as smart
phones, personal computers, laptops, tablets, eBook Readers, or any digital media
technology used to communicate.

Millennial Generation: Americans born beginning in the year 1982 (Howe & Strauss,
2000).
The Millennial Generation has been assigned several characteristics by authors
Howe and Strauss (2000). One purpose of this survey is to assess attitudes toward these
characteristics. Each characteristic will be defined below. You will be asked to rate your
level of agreement with each characteristic. This survey is voluntary. Thank you for
taking the time to complete it.

SECTION I: MILLENNIAL COLLEGE STUDENT CHARACTERISTICS

Please mark only one answer that best reflects your opinion about each
statement.

1. Special: Millennial college students (born in or after 1982) believe that their
generation has something more unique compared to previous generations. Millennial
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college students will be important to the future of the nation and will help solve many of
the nation‘s problems.

a. Strongly Agree
b. Agree
c. Disagree
d. Strongly Disagree
2. Confident: Millennial college students are optimists and look forward to the future
with a positive outlook regarding their future and the future of this country. Most students
feel they will be successful in all of their endeavors.
a. Strongly Agree
b. Agree
c. Disagree
d. Strongly Disagree
3. Team Oriented: Millennial college students have been encouraged to participate in
group activities most of their lives (e.g., academic group work, social networks and
volunteering).
a. Strongly Agree
b. Agree
c. Disagree
d. Strongly Disagree
4. Pressured: Millennial college students have parents that expect them to succeed.
They often have busy schedules and high expectations placed on them by their parents.
a. Strongly Agree
b. Agree
c. Disagree
d. Strongly Disagree
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5. Achieving: Millennial college students have very structured plans for their
educational and professional future, and high expectations for their future
accomplishments.
a. Strongly Agree
b. Agree
c. Disagree
d. Strongly Disagree

SECTION II: DIGITAL MEDIA TECHNOLOGY (DMT) SATISFACTION AND
SKILL
Please mark only one answer that best reflects your opinion about each
statement.

Survey Scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, 4 = Strongly Agree
Digital Media Technology (DMT) Use Strongly
Strongly
Disagree Agree
Disagree
Agree
1. Use of DMT (Laptops, smart phones,
tablets, eBook Readers, or other) is
important in higher education.

1

2

3

4

2. Using DMT helps promote learning
in higher education.

1

2

3

4

3. I use DMT for educational purposes
on a regular basis in the classroom.

1

2

3

4

1

2

3

4

1

2

3

4

4. I use DMT for educational purposes
on a regular basis outside the
classroom.
5. As a college student, using DMT in
the classroom does the following:
a). Improves my overall learning
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b). Makes me more efficient.

1

2

3

4

c). Helps me collaborate with other
students about course-related
matters.

1

2

3

4

d). Helps me interact directly with
course-related materials.

1

2

3

4

e). Allows me to create my own
content and materials for learning.

1

2

3

4

f). Helps me easily retrieve
information in and outside the
classroom.

1

2

3

4

1

2

3

4

1

2

3

4

b). Allows me to create my own
content and materials to express myself.

1

2

3

4

c). Keeps me connected to friends
and family.

1

2

3

4

d). Increases employer satisfaction
when I apply for jobs.

1

2

3

e). Social Networking sites like
Facebook/ MySpace are valuable
social networking resources.

1

2

3

4

f). Professional Networking sites like
LinkedIn help me network for
job opportunities.

1

2

3

4

1

2

3

4

1

2

3

4

g). Increases my satisfaction with
learning.
6. As a college student, using DMT in
my personal/social life does the
following:
a). Makes me more efficient.

g). Twitter helps to keep me updated
on the status of my friends and
family.
7. I am satisfied with the use of DMT in
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the classroom at the University of
Denver (DU).
8. I am satisfied with Faculty usage of
DMT in the classroom at DU.

1

2

3

4

9. The use of laptops is encouraged in
most of my classes at DU.

1

2

3

4

10. I am satisfied with the use of DMT
in the library at DU.

1

2

3

4

1

2

3

4

1

2

3

4

13. I am comfortable with my ability to
use DMT to find information.

1

2

3

4

14. I consider the Internet the best
source for retrieving information.

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

11. I am satisfied with library staff use
of DMT for instructional purposes in
the library at DU.
12. The ability to use DMT to find
information is a necessary skill set in
college.

15. I feel comfortable using a variety of
DMT and information sources on a
daily basis.
16. I have used the Internet to learn
about other cultures.
17. It is wrong to paste information
from the Internet into my papers and
submit it as my own.
18. Using DMT in the classroom at DU
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is necessary for my success as a student.
19. Using DMT in my personal life is
very important.

1

2

3

4

20. Using DMT allows people to be
more efficient.

1

2

3

4

1

2

3

4

1

2

3

4

23. I believe using DMT increases my
ability to learn more in college.

1

2

3

4

24. I use DMT to gather information for
research purposes.

1

2

3

4

25. I use DMT to read a variety of
content for educational purposes.

1

2

3

4

26. I use DMT to read a variety of
content for personal reasons.

1

2

3

4

27. I am comfortable with my ability to
create a website.

1

2

3

4

28. I feel comfortable using PowerPoint
for class assignments.

1

2

3

4

29. I feel comfortable using most
features of Blackboard.

1

2

3

4

30. I feel comfortable downloading

1

2

3

4

21. I use DMT for entertainment
purposes (e.g., to watch television,
DVD‘s).
22. I believe that my generation makes
the best use of DMT compared to
previous generations.
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class assignments in Blackboard.
31. I feel comfortable posting class
assignments in Blackboard.

1

2

3

4

32. I am comfortable contributing to
class discussions in Blackboard.

1

2

3

4

33. I am comfortable communicating
with my professors in Blackboard.

1

2

3

4

34. I feel comfortable using most
features of WebCentral.

1

2

3

4

35. I feel comfortable using WebCentral
to register for classes (add/drop).

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

36. I am comfortable accessing my
student information (schedule,
transcript, grades) in WebCentral.
37. I am satisfied with the educational
resources (i.e., training on Blackboard
and WebCentral) provided by DU.
38. I am satisfied with the faculty usage
of Blackboard in my classes at DU.
39. I am satisfied with the faculty usage
of PowerPoint presentations in my
classes at DU.
40. I am satisfied with the faculty usage
of Web 2.0 technology (Wiki‘s, blogs,
social media, etc.) in my classes at DU.
41. I am satisfied with the support of
Web 2.0 technology (Wiki‘s, blogs,
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social media, etc.) in the library at DU.

SECTION III: DIGITAL MEDIA TECHNOLOGY (DMT) USE AND ACCESS

Please mark only one answer that best reflects your opinion about each
statement.
1. Please rate your DMT use in high school, compared to your current use in college.
My use in HS was:
a. Same
b. Less
c. More
d. Significantly more
2. How often do you use DMT for educational purposes?
a. Constantly
b. A few times a day
c. A few times a week
d. Rarely
3. How often do you use DMT for personal purposes?
a. Constantly
b. A few times a day
c. A few times a week
d. Rarely
4. Where do you most often use DMT?
a. At home
b. At work
c. Library
d. Computer lab
e. Everywhere I go
5. How long have you been using the Internet?
a. Since High school
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b. Since middle school
c. Since grade school
d. Only since I started college
6. How did you learn to use the Internet?
a. Self-taught
b. Friends
c. Family
d. Educational setting (classroom, library)
e. Other
7. How did you learn to use Blackboard?
a. Self-taught
b. Friends
c. Family
d. Educational setting (classroom, library)
e. Other
8. How did you learn to use Web 2.0 (Wiki’s, blogs, social media, etc.) technologies?
a. Self-taught
b. Friends
c. Family
d. Educational setting (classroom, library)
e. Other
9. How did you learn to use WebCentral?
a. Self-taught
b. Friends
c. Family
d. Educational setting (classroom, library)
e. Other
Please note that you may select more than one answer (all that apply) or rank
categories according to usage level.
10. For what purposes do you use DMT? Please select all that apply.
a. Social networking
b. News
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c. Entertainment
d. Gaming
e. Information retrieval
f. Studying/homework
g. Email personal
h. Email schoolwork
i. Downloads and music software
j. Shopping
k. Other
11. Why would you use the Internet instead of other information sources (please
select all that apply)?
a. Easier to access information
b. More comprehensive information sources
c. Faster to retrieve information
d. More entertaining
e. More convenient—can access from anywhere.
12. How do you determine the credibility of information on the Internet (please
select all that apply)?
a. Reputation of source
b. I compare with other sources first
c. Educator (instructor, librarian) recommendation
d. Friends recommendation
e. Internet is reliable overall
f. I do not determine the credibility of sources
g. Other
13. Do you feel you were adequately prepared during your K-12 (elementary,
middle and high school) years to use DMT and access information?
a. Yes
b. No
c. I was taught by friends
d. I was taught at home

14. Do you feel you were adequately prepared at home to use DMT and access
information?
a. Yes
b. No
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c. I was taught by friends
d. I was taught at school.
15. Do you use social networking sites (e.g., Facebook, MySpace, LinkedIn, etc.) for
educational purposes?
a. Yes
b. No
16. Do you use social networking sites (e.g., Facebook, MySpace, LinkedIn, etc.) for
personal purposes?
a. Yes
b. No
17. Which device do you use most often to access the Internet (Please select only
one)?
a. Smart Phone
b. Laptop
c. Tablet
d. PC
e. Other
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19. Please describe any other digital media technology you use that was not
mentioned in this survey. Specify how and why you use this technology and if it is
for educational or personal reasons. Thank you!

SECTION IV: DEMOGRAPHICS
Please provide the following demographic information by marking only one answer to
each question below.
1. My gender is:
a. Female
b. Male
c. I‘d prefer not to say.
2. When were you born?
a. 1925-1942
b. 1943-1960
c. 1961-1981
d. 1982-1985
e. 1986-1989
f. 1990-1992
3. What is the highest level of education your parents/primary guardians have?
a. Less than a HS diploma
b. HS Diploma
c. Undergraduate Degree
d. Graduate Degree
e. Professional Certifications
f. Professional Degree (JD, MD, DDS)
4. What is your best estimate of your parents/guardian’s total income last year?
a. 0 – $20,000
b. $21,000 – $40,000
c. $41,000 – $75,000
d. $76,000 – $150,000
e. Over $150,000
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5. What is your race/ethnicity?
a. White (Caucasian Non-Hispanic)
b. Black or African American
c. American Indian or Alaska Native
d. Asian or Pacific Islander
e. Hispanic origin
f. Multi-racial
g. Other, please specify (fill in)
h. International student
i. I choose not to answer
6. I am a first generation college student (neither parent attended college).
a. Yes
b. No
7. I am classified as a:
a. Freshman
b. Sophomore
c. Junior
d. Senior
e. Graduate student
8. I am enrolled in the following schools (Please select all that apply, e.g., dual
degree or minor):
a. Arts and Humanities and Social Sciences
b. Daniels College of Business
c. School of Engineering and Computer Science
d. Josef Korbel School of International Studies
e. Natural Science and Mathematics
f. Morgridge College of Education
g. Graduate School of Social Work
h. Sturm College of Law
i. School of Professional Psychology
j. Women‘s College
9. Please specify your degree program/major/minor____________________.
10. Are you enrolled full-time or part-time?
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a. Full-time
b. Part-time
11. For the majority of my K-12 education (elementary, middle, high school), the
school I attended was in which of the following:
a. Central City (populations of 250,000 or more)
b. Urban Fringe (populations of at least 25,000)
c. Rural (populations of < 25,000, including small towns)
d. I don‘t know
12. For the majority of your K-12 (elementary, middle and high school) education
which did you attend?
a. Public School
b. Private School
c. Charter School-Public
d. Charter School-Private
d. Home schooled
13. Do you own a PC?
a. Yes
b. No
c. Yes, I own 2.
d. Yes, I own more than 2.
14. Do you own a Laptop?
a. Yes
b. No
c. Yes, I own 2.
d. Yes, I own more than 2.
15. Do you own a tablet?
a. Yes
b. No
16. Do you own an e-Book Reader?
a. Yes
b. No
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17. Do you own a smart phone?
a. Yes
b. No
18. Do you have (or are you pursuing) a major or minor in a technology or
technology-related field?
a. Yes
b. No

19. What are your future educational aspirations?
a. Obtain Undergraduate degree
b. Obtain Graduate degree
c. Obtain Professional Degree (JD, MD, DDS)
d. Professional Certifications

Thank you for taking the time to complete this survey!
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Appendix D
Final Version of Faculty/Library Professional Survey
(Survey appearance is modified from original web presentation)
Attitudes toward Digital Media Technology (DMT) at the University of Denver

Digital Media Technology defined: Digital media is the different platforms on which
people communicate electronically—including the use of digital devices such as smart
phones, personal computers, laptops, tablets, eBook Readers, or any digital media
technology used to communicate.

Millennial Generation: Americans born beginning in the year 1982 (Howe & Strauss,
2000).

You will be asked to rate your level of agreement with each question. Please mark only
one answer that best reflects you opinion about each statement.
Survey Scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, 4 = Strongly Agree
Digital Media Technology (DMT) Strongly
Strongly
Disagree Agree
Disagree
Agree
1. Use of DMT (Laptops, smart phones,
tablets, eBook Readers, or other) is
important in higher education.

1

2

3

4

2. Using DMT helps promote learning
in higher education.

1

2

3

4

3. I use DMT for educational purposes
on a regular basis in the classroom.

1

2

3

4

4. I use DMT for educational purposes
on a regular basis outside the
classroom.

1

2

3

4

5. Using DMT for educational purposes
has caused unintended consequences
in the classroom.

1

2

3

4
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6. Student DMT usage does the
following:
a). Improves overall student
learning

1

2

3

4

b). Makes users more efficient than
others.

1

2

3

4

c). Causes distractions in the
classroom.

1

2

3

4

d). Keeps students connected to
friends and family.

1

2

3

4

e). Helps students easily retrieve
information in and outside the
classroom.

1

2

3

4

f). Increases student satisfaction.

1

2

3

4

g). Increases employer satisfaction
when students apply for jobs.

1

2

3

4

7. I am satisfied with the technological
resources available to me for classroom
use at the University of Denver (DU).

1

2

3

4

8. I am satisfied with the use of DMT in
the library at DU.

1

2

3

4

9. I encourage the use of laptops in my
classes at DU.

1

2

3

4

10. The ability to use DMT to find
information is a necessary skill set in
college.

1

2

3

4

11. I am comfortable with my ability to
use DMT to find information.

1

2

3

4

12. I consider the Internet the best
source for retrieving information.

1

2

3

4
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13. I feel comfortable using a variety of
DMT and information sources on a
daily basis.

1

2

3

4

14. The use of DMT in college has
increased incidents of plagiarism in the
classroom.

1

2

3

4

15. The use of DMT has improved
academic rigor in the classroom.

1

2

3

4

16. The use of DMT has improved
critical thinking skills of college
students.

1

2

3

4

17. Using DMT in the classroom at DU
is necessary for my success as an
educator (faculty member or library
professional).

1

2

3

4

18. Using DMT in my personal life is
very important.

1

2

3

4

19. I use DMT for entertainment
purposes (e.g., to watch television,
DVD‘s).

1

2

3

4

20. I feel comfortable using a variety of
DMT and information sources on a
daily basis.

1

2

3

4

21. Using DMT allows people to be
more efficient.

1

2

3

4

22. I believe that the Millennial
generation makes the best use of DMT.

1

2

3

4

23. I use DMT to gather information for
research purposes.

1

2

3

4

24. I use DMT to read a variety of
content.

1

2

3

4

25. I am comfortable with my ability to
create a website.

1

2

3

4

26. I feel comfortable using PowerPoint
for teaching purposes.

1

2

3

4
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27. I feel comfortable using most
features of Blackboard.

1

2

3

4

28. I feel comfortable posting class
assignments in Blackboard.

1

2

3

4

29. I am comfortable communicating
with my students in Blackboard.

1

2

3

4

30. I feel comfortable using most
features of WebCentral.

1

2

3

4

31. I feel comfortable using WebCentral
to submit grades.

1

2

3

4

32. I am comfortable accessing student
information (schedule, grades) in
WebCentral.

1

2

3

4

33. I am satisfied with the educational
resources (i.e., training on Blackboard
and WebCentral) provided by DU.

1

2

3

4

1

2

3

4

1

2

3

4

a). Special

1

2

3

4

b). Sheltered

1

2

3

4

c). Confident

1

2

3

4

d). Team-oriented

1

2

3

4

e). Conventional

1

2

3

4

f). Pressured.

1

2

3

4

g). Achieving

1

2

3

4

h). Independent

1

2

3

4

34. I am satisfied with the
training/support of Web 2.0 technology
(Wiki‘s, blogs, social media, etc.) in my
classes at DU.
35. I am satisfied with the support of
Web 2.0 technology (Wiki‘s, blogs,
social media, etc.) in the library at DU.
36. The following characteristics
describe the Millennial generation:
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i). Creative

1

2

3

4

j). Tech-savvy

1

2

3

4

SECTION II: Digital Media Technology (DMT) and Use and Access
Please mark only one answer that best reflects your opinions about each statement.
1. Do you have certifications or a degree in a technology or technology-related field?
a. Yes
b. No
2. How often do you use DMT for educational purposes?
a. Constantly
b. A few times a day
c. A few times a week
d. Rarely
3. How often do you use DMT for personal purposes?
a. Constantly
b. A few times a day
c. A few times a week
d. Rarely
4. Where do you most often use DMT?
a. At home
b. At work
c. Library
d. Computer lab
e. Everywhere I go
5. How long have you been using the Internet?
a. 0-5 years
b. 6-10
c. Since inception
6. How did you learn to use the Internet?
a. Self-taught
b. Friends
c. Family
d. Educational setting (classroom, library)
e. Other
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7. How did you learn to use Blackboard?
a. Self-taught
b. Friends
c. Family
d. Educational setting (classroom, library)
e. Institutional Support
8. How did you learn to use Web 2.0 technologies (Wiki’s, blogs, social media, etc.)?
a. Self-taught
b. Friends
c. Family
d. Educational setting (classroom, library)
e. Institutional Support
9. How did you learn to use WebCentral?
a. Self-taught
b. Friends
c. Family
d. Educational setting (classroom, library)
e. Institutional Support
10. How do you primarily learn about new educational technology?
a. Self-taught
b. Friends
c. Family
d. Educational setting (classroom, library)
e. Institutional Support
11. For what purposes do you use DMT? Please select all that apply.
a. Social networking
b. News
c. Entertainment
d. Gaming
e. Information retrieval
f. Research/Professional work
g. Email personal
h. Email work
i. Downloads and music software
j. Other
12. Why would you use the Internet instead of other information sources (please
select all that apply)?
a. Easier to access information
b. More comprehensive information sources
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c. Faster to retrieve information
d. More entertaining
e. More convenient—can access from anywhere.
13. How do you determine the credibility of information on the Internet (please
select all that apply)?
a. Reputation of source
b. I compare with other sources first
c. Educator (instructor, librarian) recommendation
d. Friends recommendation
e. Internet is reliable overall
f. I do not determine the credibility of sources
g. Other
14. Do you use social networking sites (e.g., Facebook, MySpace, LinkedIn, etc.) for
educational purposes?
a. Yes
b. No
15. Do you use social networking sites (e.g., Facebook, MySpace, LinkedIn, etc.) for
personal purposes?
a. Yes
b. No
16. Which device do you use most often to access the Internet (Please select only
one)?
a. Smart Phone
b. Laptop
c. Tablet
d. PC
e. Other
18. Please describe any other digital media technology you use that was not
mentioned in this survey. Specify how and why you use this technology and if it is
for educational or personal reasons. Thank you!

SECTION III: DEMOGRAPHICS
Please provide the following demographic information by marking only one answer
to each question below.
1. My gender is:
a. Female
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b. Male
c. I‘d prefer not to say.
2. What level of education have you completed?
a. HS Diploma
b. Undergraduate Degree
c. Graduate Degree
d. Professional Certifications
e. Professional Degree (JD, MD, DDS)
3. I am classified as a:
a. Faculty member
b. Library Professional
4. When were you born?
a. 1925-1942
b. 1943-1960
c. 1961-1981
d. 1982 or after
5. How many years have you been teaching/working in Higher Education?
a. 0-5
b. 6-10
c. 11-20
d. 20+
6. What is your race/ethnicity?
a. White (Caucasian Non-Hispanic)
b. Black or African American
c. American Indian or Alaska Native
d. Asian or Pacific Islander
e. Hispanic origin
f. Multi-racial
g. Other, please specify (fill in)
h. I choose not to answer
7. I am affiliated with the following schools or departments (Please select all that
apply):
a. Arts and Humanities and Social Sciences
b. Daniels College of Business
c. University College
d. School of Engineering and Computer Science
e. Josef Korbel School of International Studies
f. Natural Science and Mathematics
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g. Morgridge College of Education
h. Graduate School of Social Work
i. Sturm College of Law
j. School of Professional Psychology
k. Lamont School of Music
l. DU/Iliff joint program
m. Women‘s College
n. Penrose Library
o. Sturm College of Law Library
8. Do you own a PC?
a. Yes
b. No
c. Yes, I own 2.
d. Yes, I own more than 2.
9. Do you own a Laptop?
a. Yes
b. No
c. Yes, I own 2.
d. Yes, I own more than 2.
10. Do you own a tablet?
a. Yes
b. No
11. Do you own an eBook Reader?
a. Yes
b. No
12. Do you own a smart phone?
a. Yes
b. No
Thank you for taking the time to complete this survey!
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Appendix E
Expert Review Invitation Letter
Dear [Insert Name of Expert],
Greetings! My name is Christina Murray and I am a doctoral student in the Morgridge
College of Education‘s Higher Education program at the University of Denver (DU). I
am conducting research on Millennial college student characteristics, and their use of
digital media and technology at DU in partial fulfillment for the Doctor of philosophy
degree. I am interested in learning more about this population of students, as well as
taking a snap shot of digital media usage of faculty and library professionals at DU. I
believe that collecting this data and conducting empirical research to compare these
populations will help to shed light on any gaps in understanding Digital Media
Technology (DMT) needs on campus for both populations.
I would like to ask for your participation in the expert review of my survey instruments. I
developed two surveys to measure attitudes toward Millennial characteristics, and digital
media and technology usage and I would love to hear your thoughts on them. There are
two instruments—one for students, and one for faculty/library professionals. The student
survey consists of 11 demographic questions, 16 questions regarding Millennial
characteristics, 35 questions on Digital Technology and Media Use and 11 on digital
device and Internet usage for a total of 73 questions. The faculty and professional survey
consists of 9 demographic questions, 36 questions on Digital Technology and Media Use,
10 regarding Millennial characteristics, and 10 on digital device and Internet usage for a
total of 65 questions. The review should take no longer than 30 minutes. Please use track
changes to make any recommendations to each item (add, delete, modify).
I am happy to make the results available online after the survey is completed
electronically this spring quarter. I believe the data will be rich and help faculty and
library staff to understand Millennial college students‘ needs on campus.
Thank you in advance for your time, support and feedback. I look forward to hearing
your thoughts.
Christina Murray
(720) 221-7885
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Appendix F
Summary of Research Project
Millennials (Americans born in or after the year 1982) utilize technology more
than any other generation in history because it is part of their generational identity.
Whether or not the use of Digital Media Technology (DMT) has influenced our culture in
a positive or negative way is debatable. Of critical importance is the reaction from
academic institutions regarding servicing the Millennial population and engaging them in
a learning environment. Digital media is defined as the different platforms on which
people communicate electronically—including the use of digital devices such as smart
phones, personal computers, laptops, tablets, eBook Readers, or any digital media
technology used to communicate.
The empirical evidence regarding Digital Media Technology (DMT) usage
reveals a complexity where young people are concerned. There is an abundance of
literature discussing the influence of DMT usage on college students. However, a debate
exists regarding how and why DMT is used. This study seeks to explore the primary
question ―What is the role of technology in the college experience of Millennial college
students at the University of Denver.‖
The researcher constructed two survey instruments to measure attitudes toward
Digital Media Technology (DMT) usage at the University of Denver. By disseminating a
web-based survey, a ―snap shot‖ of the DMT usage and assumptions of Millennial
College students‘ characteristics regarding technology will be collected from faculty and
library professionals, as well as the students themselves. The three main objectives of this
survey are (1) Quantify if the assumed characteristics assigned to Millennials are valid,
(2) measure the current attitudes about DMT at DU and (3) to see how DMT is currently
being used by the selected populations. Implications for this type of research could prove
vital to the direction of future educational strategies. The student questionnaire is
designed to measure the role of digital media technology (DMT) in the college
experience, specifically for Millennial college students. The item pool measures whether
there is a relationship between attitudes toward DMT and usage. The faculty/library
professional questionnaire is designed to measure differences in attitudes and reported
usage between the student population and the faculty and library staff who provide
services for those students.
Data will be broken down according to the demographic variables of gender, age
group, school/academic discipline, socio-economic status, race, and ethnicity. In addition,
careful attention will be placed on previous access to technology, and whether students
are first generation college students.
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Appendix G
Informed Consent
You are invited to participate in the research project titled ―The Millennial Rumor:
Understanding Millennial College Students‘ Characteristics, Digital Media Technology
Usage, and Assumptions at the University of Denver.‖ This research is being conducted
to fulfill the dissertation requirement for the degree of Doctor of Philosophy in the
Morgridge College of Education‘s Higher Education program at the University of Denver
(DU). This research will be conducted by Christina Murray, M.Ed., (720) 221-7885,
cmurray@du.edu. The research project is supervised by Dr. Mary Stansbury, Associate
Professor and Information Studies and Learning Technologies Domain Chair, Morgridge
College of Education, University of Denver, Mary.Stansbury@du.edu , (303) 871-3217.
This research study will require approximately 15-20 minutes of your time. It is a webbased survey. You may at any time elect not to answer a question, and exit the survey.
All data collected during this study will remain confidential. Your participation in this
study is completely voluntary, and refusal to participate involves no penalty whatsoever.
There are two exceptions to the promise of confidentiality. Any information you reveal
concerning suicide, homicide, or child abuse and neglect is required by law to be reported
to the proper authorities. In addition, should any information contained in this study be
subject of a court order, the University of Denver might not be able to avoid compliance
with the order of subpoena. By participating in this study you will contribute to the
empirical data regarding Digital Media Technology (DMT) attitudes, assumptions, and
reported usage at the University of Denver. If you have any concerns or complaints
regarding this survey process, please contact Dr. Susan Sadler, Chair, Institutional
Review Board for the Protection of Human Subjects, at (303) 871-3454, or Sylk SottoSantiago, Research Compliance Manager, Office of Sponsored Programs at (303) 8714052, or write to the University of Denver, Office of Sponsored Programs, 2199 S.
University Blvd., Denver, CO 80208-2121.
I give consent to participate in the research project titled ―The Millennial Rumor:
Understanding Millennial College Students‘ Characteristics, Digital Media Technology
Usage and Assumptions at the University of Denver,‖ that will be conducted by Christina
Murray, M.Ed., and supervised by Dr. Mary Stansbury. Incentives will be provided in the
form of $150 gift cards to Amazon.com. Two gift cards will be offered to the student
population and one for the faculty and library professionals. The gift card raffle is
completely voluntary. You may elect to enter your name and email for a chance to win. I
understand that this is dissertation research and I will have the opportunity to view
results. I have read and understood the aforementioned descriptions of the research
project. I have asked for and received a satisfactory explanation of any language that I did
not fully understand. I agree to participate in this study, and I understand that I may stop
at any time. I have received a copy of this consent form.
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If you agree to participate in this research project, please click on ―continue with survey‖.
Thank you for taking the time to complete this survey.
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Appendix H
Descriptive Statistics for the Student Pilot Study
Item
Special
Confident
Team
Pressured
Achieving
Use_HED
Use_Promote_learn
Use_Ed_Inclass
Use_Ed_Outclass
Skill
Res_Internet
Res_Daily
Skill_Culture
Use_Plag
Access
Use_Personal
Use_Efficient
Use_Entertain
Skill_Generation
Use_Learn
Use_Research
Use_Var_Educ
Use_Var_Personal
Skill_Website
Skill_PPT
Skill_BB
Skill_Download
Skill_PostBB
Skill_DiscBB
Skill_CommBB
Skill_WC
Skill_WC_Reg
Skill_WC_Trans
Sat_Res_DU
Sat_Fac_Use
Sat_Fac_PPT

N
76
75
76
76
75
59
59
59
59
57
59
59
59
59
59
59
59
59
58
58
58
58
56
58
58
57
57
57
57
56
58
58
58
58
56
57

X
2.13
2.31
1.87
1.93
2.32
1.39
1.42
1.58
1.41
1.44
1.78
1.49
1.58
1.17
1.61
1.68
1.58
1.90
1.88
1.55
1.28
1.26
1.41
2.55
1.26
1.81
1.67
1.68
1.67
1.75
1.47
1.47
1.43
1.76
1.91
1.77

SD
0.68
0.75
0.68
0.68
0.77
0.56
0.56
0.79
0.67
0.59
0.89
0.70
0.62
0.59
0.83
0.82
0.68
0.76
0.73
0.75
0.49
0.44
0.63
0.88
0.48
0.79
0.74
0.76
0.81
0.82
0.59
0.63
0.50
0.68
0.69
0.71
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Skew Kurtosis
.35
.39
.01
-.37
.17
-.80
.08
-.79
.09
-.34
1.1
.19
.91
-.16
1.1
.32
1.8
3.1
1.5
4.1
.91
-.04
1.4
1.8
.59
-.54
4.1
17.1
1.2
.71
1.1
.50
.76
-.51
.66
.45
.19
-1.1
1.2
.84
1.5
1.3
1.1
-.75
1.2
.58
-.24
-.59
1.6
1.7
.59
-.44
.90
.43
.86
.17
.90
-.19
.71
-.48
.89
-.14
1.0
.03
.29
-1.9
.35
-.81
.12
-.87
.36
-.92

Sat_Fac_Web
Sat_Web_Support
Use_Overall_Learn
Use_More_Eff
Skill_Coll
Skill_Interact
Skill_Create
Access_Outside
Sat_Inc_Learn
Skill_Eff_Pers
Skill_Cont_Pers
Access_Conn_Pers
Sat_Empl
Res_SN
Access_Job
Use_Connect
HS_Use
Use_DMT_Ed
Use_DMT_pers
Access_MostDMT
Skill_Length
Skill_Internet
Skill_LearnBB
Skill_LearnWeb
Skill_LearnWC
Use_SN
Use_News
Use_Ent
Use_Game
Use_Info
Use_Research
Use_Email_Work
Use_Email_Pers
Use_Download
Use_Shop
Use_Other
Skill_K12
Skill_DMTHome
Use_SNEduc
Use_SNPers
Access_DevMost

56
55
58
57
57
56
57
57
57
57
57
57
56
57
57
56
57
57
53
53
53
53
52
50
51
54
54
54
54
54
54
54
54
54
54
54
48
48
48
49
49

2.05
2.04
1.60
1.61
1.54
1.50
1.81
1.51
1.82
1.70
1.77
1.53
2.14
2.16
2.00
2.84
3.32
1.84
1.49
2.21
2.66
1.53
2.38
1.62
1.75
22.6
31.9
25.8
8.90
45.1
39.5
39.1
44.8
24.4
21.9
13.2
1.75
1.50
1.77
1.22
2.41

0.64
0.64
0.67
0.73
0.57
0.57
0.69
0.57
0.76
0.65
0.68
0.60
0.88
0.96
0.80
0.99
1.15
0.94
0.61
1.66
1.24
1.09
1.66
1.19
1.37
28.0
31.3
27.8
20.5
33.0
35.1
35.9
35.0
33.8
26.2
23.6
0.67
0.72
0.42
.42
.96
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-.05
-.03
.68
1.0
.43
.60
.28
.56
.31
.39
.32
.66
.21
.55
.43
-.37
-1.3
.73
.84
1.0
-.13
1.7
.43
1.7
1.4
1.3
.94
1.2
3.2
.19
.48
.49
.35
1.2
1.5
1.7
1.2
1.8
-1.3
1.4
.72

-.49
-.43
-.59
.80
-.78
-.62
-.86
-.67
-1.2
-.68
-.80
-.47
.82
-.53
-.28
-.89
-.01
-.63
-.24
-.75
-1.6
1.2
-1.7
1.7
-.01
.49
-.44
.74
10
-1.3
-1.2
-1.3
-1.3
.00
.95
1.2
3.6
4.3
-.24
-.15
-.61

Use_InvBB
Use_InvDUCourse
Use_InvClickers
Use_InvAdobe
Use_InvCamtasia
Use_InvPortfolio
Use_InvGraphic
Use_InvWeb

49
49
47
48
47
47
47
48

1.37
1.57
1.98
1.79
1.89
1.74
1.94
1.58

.48
.50
.15
.41
.31
.44
.25
.49
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.57
-.29
-6.9
-1.5
-2.6
-1.2
-3.6
-.35

-1.7
-1.9
47
.21
5.2
-.69
12
-1.9

Appendix I
Descriptive Statistics for the Faculty/Library Professional Pilot Study
Item
Special
Sheltered
Confident
TeamOriented
Conventional
Pressured
Achieving
Independent
Creative
Tech
Use_HED
Use_Promote_learn
Use_Ed_Inclass
Use_Ed_Outclass
Use_Consequences
Skill
Skill_Info
Res_Internet
Res_Daily
Use_Plag
Use_Rigor
Use_Critical
Use_Success
Use_Personal
Use_Efficient
Use_Entertain
Use_Generation
Use_Research
Use_Read
Skill_Website
Skill_PPT
Skill_BB
Skill_PostBB
Skill_CommBB
Skill_WC
Skill_WC_Gr

N
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
5
5

X
2.33
2
1.83
2.33
2.50
2.50
2.33
2.33
2.17
1.33
1.33
1.67
1.83
1.33
2
1.17
1.67
2.17
1.83
1.67
2.67
2.67
1.5
1.83
2
2.33
2.33
1.50
1.67
2.50
1.67
2.33
2
2.33
2
1.4

SD
0.82
0.89
0.75
0.82
0.55
0.55
1.03
1.03
1.16
0.52
0.52
0.82
0.75
0.52
0.89
0.41
0.82
0.98
0.75
0.82
1.03
1.03
0.55
1.33
0.89
1.03
1.03
0.55
0.82
0.84
0.52
1.37
1.26
1.21
0.71
0.55
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Skew Kurtosis
-.86
-0.3
0
-1.8
.31
-.10
-.86
-.30
0
-.3.3
0
-3.3
.67
.59
.67
.59
.67
-.45
.99
-1.8
.97
-1.8
.86
-.30
.31
-.10
.97
-1.9
0
-1.8
2.4
6
.86
-.30
1.4
3.6
.3
-.10
.857
-.30
-.67
.59
-.67
.59
0
-3.39
1.2
-.46
0
-1.8
.666
.59
.666
.59
0
-3.3
.857
-.30
1.5
1.4
-.97
-1.8
.52
-1.8
.89
-.78
.08
-1.6
0
2
.61
-3.3

Skill_WC_Info
Sat_Res_Train
Sat_Web_Support
Use_Stud_Learn
Use_More_Eff
Use_Distraction
Use_Connect
Use_InfoRet
Use_Stud_Sat
Use_Stud_Empl
Use_DMT_Ed
Use_DMT_pers
Access_MostDMT
Skill_Length
Skill_Internet
Skill_LearnBB
Skill_LearnWeb
Skill_LearnWC
Skill_LearnNew
Use_SN
Use_News
Use_Ent
Use_Game
Use_Info
Use_Research
Use_Email_Work
Use_Email_Pers
Use_Download
Use_Shop
Use_SNEduc
Use_SNPers
Access_DevMost
Use_InvBB
Use_InvDUCourse
Use_InvAdobe
Use_InvCamtasia
Use_InvPortfolio
Use_InvWeb

6
6
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
5
6
6
6
5
5
5
5
5

2
2.67
2.40
2
2
2
1.67
1.33
1.67
1.83
1.33
1.67
1.17
2.67
1.67
1.67
1.67
2.33
2.17
8.33
10.5
4.66
1.83
30.8
20.3
28.7
22.3
1.50
5.66
1.80
1.50
2.67
1.33
1.80
1.80
1.80
1.80
1.80

0.89
1.21
0.55
1.09
1.09
0.89
0.82
0.82
0.82
1.16
0.52
0.52
0.41
0.52
1.63
1.63
1.63
2.07
1.84
6.21
10. 7
5.16
3.54
34.4
20.7
35.3
36.9
3.67
6.25
0.45
0.55
1.03
0.52
0.45
0.45
0.45
0.45
0.45
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0
-.08
.61
1.4
1.4
0
.86
2.5
.86
1.6
.97
-.97
2.5
-.99
2.5
2.5
2.5
.97
1.1
.33
1.8
.08
2.3
1.7
.38
2.0
2.4
2.4
.52
-2.2
0
.97
.97
-2.2
-2.2
-2.2
-2.2
-2.2

-1.8
-1.5
-3.3
2.5
2.5
-1.8
-0.3
6
-0.3
2.5
-1.8
-1.8
6
-1.8
6
6
6
-1.8
-1.1
-0.0
3.9
-3.1
5.6
3.4
-1.7
4.5
5.6
6
-1.5
5
-3.3
-1.8
-1.8
5
5
5
5
5

Appendix J
Factor Analysis for Student Survey
Rotated Component Matrix

a

Component
1
I feel comfortable

2

3

4

5

.679

using a variety of
DMT and
information
sources on a
daily basis.
I use DMT to

.670

read a variety of
content for
personal
reasons.
I use DMT to

.651

gather
information for
research
purposes.
I use DMT to

.626

read a variety of
content for
educational
purposes.
I have used the

.616

Internet to learn
about other
cultures.
I am comfortable

.607

with my ability to
use DMT to find
information.

233

6

7

8

9

10

11

Rotated Component Matrix

a

Component
1
The ability to use

2

3

4

5

.555

DMT to find
information is a
necessary skill
set in college.
I consider the

.527

Internet the best
source for
retrieving
information.
Using DMT in my

.483

.474

personal life is
very important.
I use DMT for

.453

entertainment
purposes (e.g.,
to watch
television,
DVD’s).
I believe the

.323

.316

Millennial
generation
makes the best
use of DMT
compared to
previous
generations.
Helps me

.714

interact directly
with courserelated materials.
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6

7

8

9

10

11

Rotated Component Matrix

a

Component
1
Helps me

2

3

4

5

6

7

8

.699

collaborate with
other students
about courserelated matters.
Makes me more

.698

.312

efficient.
Allows me to

.674

create my own
content and
materials for
learning.
Improves my

.624

.390

overall learning.
Helps me easily

.382

.610

retrieve
information in
and outside the
classroom.
Increases my

.593

satisfaction with
learning.
I feel comfortable

.809

posting class
assignments in
Blackboard.
I am comfortable

.804

contributing to
class
discussions in
Blackboard.
I feel comfortable

.797

using most
features of
Blackboard.
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9

10

11

Rotated Component Matrix

a

Component
1
I feel comfortable

2

3

4

5

.779

downloading
class
assignments in
Blackboard.
I am comfortable

.776

communicating
with my
professors in
Blackboard.
I feel comfortable

.388

.441

using
PowerPoint for
class
assignments.
I am satisfied

.762

with the faculty
usage of Web
2.0 technology
(Wiki’s, blogs,
social media,
etc.) in my
classes at DU.
I am satisfied

.732

with Faculty
usage of DMT in
the classroom at
DU.
I am satisfied

.671

with the faculty
usage of
PowerPoint
presentations in
my classes at
DU.
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6

7

8

9

10

11

Rotated Component Matrix

a

Component
1
I am satisfied

2

3

4

5

6

7

8

9

.654

with the faculty
usage of
Blackboard in my
classes at DU.
I am satisfied

.646

.312

with the use of
DMT in the
classroom at the
University of
Denver (DU).
I am satisfied

.582

.410

with the support
of Web 2.0
technology
(Wiki’s, blogs,
social media,
etc.) in the library
at DU.
I am satisfied

.437

.413

with the
educational
resources (i.e.,
training on
Blackboard and
WebCentral)
provided by DU.
Social

.699

Networking sites
like Facebook/
MySpace are
valuable social
networking
resources.

237

10

11

Rotated Component Matrix

a

Component
1

2

Professional

3

4

5

6

7

8

.613

Networking sites
like LinkedIn
help me network
for job
opportunities.
Twitter helps to

.589

keep me
updated on the
status of my
friends and
family.
Allows me to

.310

.407

.560

.392

.350

.548

.345

.523

.392

.467

create my own
content and
materials to
express myself.
Keeps me
connected to
friends and
family.
Increases
employer
satisfaction when
I apply for jobs.
Makes me more

.337

efficient.
I am comfortable

.825

accessing my
student
information
(schedule,
transcript,
grades) in
WebCentral.
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9

10

11

Rotated Component Matrix

a

Component
1

2

I feel comfortable

3

4

5

.309

6

7

8

.780

using most
features of
WebCentral.
I feel comfortable

.778

using
WebCentral to
register for
classes
(add/drop).
Use of DMT

.723

(Laptops, smart
phones, tablets,
eBook Readers,
or other) is
important in
higher education.
Using DMT helps

.300

.678

.477

.585

promote learning
in higher
education.
I use DMT for
educational
purposes on a
regular basis in
the classroom.
Using DMT

.324

.592

allows people to
be more efficient.
I believe using

.333

.371

.306

DMT increases
my ability to
learn more in
college.
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.532

9

10

11

Rotated Component Matrix

a

Component
1

2

3

4

5

Using DMT in

6

7

8

.358

.514

9

10

11

the classroom at
DU is necessary
for my success
as a student.
I am satisfied

.794

with the use of
DMT in the
library at DU.
I am satisfied

.781

with library staff
use of DMT for
instructional
purposes in the
library at DU.
I am comfortable

.727

with my ability to
create a website.
It is wrong to

.740

paste information
from the Internet
into my papers
and submit it as
my own.
The use of

-.425

laptops is
encouraged in
most of my
classes at DU.
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 12 iterations.

240

Appendix K
Scale Items Categorized by factor
Factor 1 General use
The ability to use DMT to find information is a necessary skill set in college
I am comfortable with my ability to use DMT to find information.
I consider the Internet the best source for retrieving information.
I feel comfortable using a variety of DMT and information sources on a daily basis.
I use DMT to gather information for research purposes.
Factor 2 Use for learning
Improves my overall learning.
Makes me more efficient.
Helps me easily retrieve information in and outside the classroom.
Increases my satisfaction with learning.
Factor 3 BlackBoard skills
I feel comfortable using most features of Blackboard.
I feel comfortable posting class assignments in Blackboard.
I am comfortable communicating with my professors in Blackboard.
Factor 4 Satisfaction with Resources
I am satisfied with the use of DMT in the classroom at the University of Denver (DU).
I am satisfied with the support of Web 2.0 technology (Wiki‘s, blogs, social media, etc.)
in the library at DU.
Factor 5 Social networking
Keeps me connected to friends and family.
Increases employer satisfaction when I apply for jobs.
Factor 6 WebCentral Skills
I feel comfortable using most features of WebCentral.
I am comfortable accessing my student information (schedule, transcript, grades) in
WebCentral.
Factor 7 Attitudes toward use
Use of DMT (Laptops, smart phones, tablets, eBook Readers, or other) is important in
higher education.
Using DMT helps promote learning in higher education.
I use DMT for educational purposes on a regular basis in the classroom.
Factor 8 DMT efficiency
Using DMT in the classroom at DU is necessary for my success as a student.
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Using DMT allows people to be more efficient.
Factor 9 Satisfaction with library resources
I am satisfied with the use of DMT in the library at DU.
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